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. DPU card with error-correcting 
memory and controller cards 


68000-Powered for tomorrow 


Once again you get a big stride forward with Cromemco. 

This time it's our new DPU Dual Processor Unit. It gives 
enormous power to Cromemco computer systems such as 
our System One shown here. 


Compares with mainframes 
With the new DPU you get the almost unbelievably 
powerful 68000 processor and its 32-bit data-handling 
capabilities combined with its 16 Megabyte address space. 
In other words with the System One/DPU combination 
you get a small machine that’s the equal of superminis and 
mainframes in some areas. 


8-Bit and 68000 software 
The dual part of the DPU refers to its on-board Z-80A 


processor. With this you have access to existing CP/M" 
software. 


But besides being compatible with this wealth of existing 


8-bit software, the System One/DPU has available a whole 


family of new 68000 system software. This includes a wide 
range of high-level software such as our 68000 Assembler, 
FORTRAN 77, Pascal, BASIC, COBOL, and C. 

Beyond all this there’s a version for the 68000 of our 
widely admired CROMIXt Operating System. It’s like 
UNIX but has even more features and gives multi-tasking 
and multi-user capability. In fact, one or more users can run 
on the 2-80A processor while others are running on the 
68000. Switching between the Z-80A and 68000 is auto- 
matically controlled. 

The System One itself is a bus-oriented machine that has 
options for color graphics, for 390K or 780K of floppy 
storage, a 5 MB hard disk option, communications capabil- 
ity, and multi-processor capability using our 1/О processor 
card. 
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Svstem One CS-1H 


Highly expandable 


With the System One/DPU combination, you get 
tremendous expandability. Right now you can have up to 2 
MB of RAM storage. You get this with our new Memory 
Storage cards and our Memory Controller. The Controller 
fully supports the 16 MB storage space of the 68000, allow- 
ing you vast future expansion capability. 

Further, the memory has built-in error detection and 
correction, a feature normally found only in much more 
costly systems. 

Present customers can field-upgrade their Cromemco 
systems to use the DPU and still be able to run their present 
software using the Z-80A on the DPU. It’s one more 


Powerful new micro. 
Powerful software. 


3102 Terminal 


instance of Cromemco's policy of providing obsolescence 
insurance for Cromemco users. 


Low priced 


With all this performance you might not be ready for the 
low price we're talking about. With 256K of RAM and 780K 
of floppy storage, the price of the System One/DPU is only 
$5495. That's hard to beat. 

So contact your rep now. He'll fill you in on the many 
more features that this outstanding and powerful machine 
offers. 

* CP/M is a trademark of Digital Research 


TCROMIX is a trademark of Cromemco, Inc. 
1UNIX is a trademark of Bell Telephone Laboratories 
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What Cromemco computer card 


capability can do for you 


The above diagram shows in a func- 
tional way one of the most complete 
lines of computer cards in the industry. 

Look it over carefully. It could be well 
worth your while. 

These are all cards that plug into our 
S-100 bus microcomputers. 

You can also assemble them into a 
custom system in convenient Cromemco 
card cages. 


MULTI-PROCESSING AND 
INTELLIGENT МО 

The range of capabilities and versatility 
you.can draw upon is enormous. 

In processors, for example, you have a 
choice of CPU's including our extremely 
useful new I/O Processor. This can be 
used as a satellite processor to do off-line 
processing, multi-processing, and to form 
intelligent I/O. It opens the door to a 
whole new group of applications and 
tasks. Ask us about it. 


HIGH RESOLUTION 
COLOR GRAPHICS 
Again, you can have beautiful high- 
resolution color graphics with our color 
graphics interface. You can select from 
over 4000 colors and have a picture with 
a resolution at least equal to quality 
broadcast-TV pictures. 


i 


You have an unprecedented selection 
of memory including our unusual 48K 
and 16K two-port RAMs which allow 
high-speed color graphics. 


LOTS OF STORAGE 

These days you often want lots of disk 
storage. So you can select from our disk 
controller card which will operate our 5” 
and 8" floppy disk drives (up to 1.2 
megabytes). Or select our WD! interface 
to operate our 11-megabyte hard disk 
drives. 

POWERFUL SOFTWARE AND 

PERIPHERAL SUPPORT 

There's much more yet you can do 
with our cards. And, of course, there's an 
easy way to put them to work in our 8-, 
12-, and 21-slot card cages. Our Р58 
power supply makes it simple to get the 
system into operation. 

Finally, Cromemco offers you the 
strongest software support in the industry 


Cromemco " 
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with languages like FORTRAN, C, 
COBOL, ASSEMBLER, LISP, BASIC and 
others. There is also a wide choice from 
independent vendors. 
. To top it all off, you can draw from a 
substantial array of peripherals: ter- 
minals, printers, color monitors and disk 
drives. 

There is even more capability than 
we're able to describe here. 

NOW AT HALL-MARK 
AND KIERULFF 

For your convenience Cromemco 
products are now available at Hall-Mark 
Electronics and Kierulff Electronics. Con- 
tact these national distributors for im- 
mediate product delivery. 


CROMEMCO COMPUTER CARDS 

е PROCESSORS — 4 MHz 2-80 A CPU, single card 
computer, HO processor е MEMORY — up to 64K 
including special 48K and 16K two-port RAMS and 
our very well known BYTESAVERS? with PROM 
programming capability * HIGH RESOLUTION 
COLOR GRAPHICS — our SDI offers up to 754 x 
482 pixel resolution. е GENERAL PURPOSE IN- 
TERFACES—QUADART four-channel serial com- 
munications, TU-ART two-channel parallel and 
two-channel serial, 8PIO 8-port parallel, 4PIO 
4-port isolated parallel, D+ 7A 7-channel D/A and 
А/О converter, printer interface, floppy disk con- 
troller with RS-232 interface and system 
diagnostics, ууіге-уусар and extender cards for your 
development work. 
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30 rne Compaq Computer by Mark Оаһтке / Тһе 
latest IBM-compatible microcomputer, this portable machine 
can run all IBM system software, and it costs less than the 
Personal Computer. 


40 Microcomputing, British Style by Gregg 
Williams / Our Senior Editor braved the crowds and the 
clamor of the fifth Personal Computer World Show to bring 
us this firsthand account. 


54 Build the Circuit Cellar MPX-16 Computer 
System, Part 3 by Steve Ciarcia / The final installment 
describes the design of the MPX-16, which is /О 
compatible with the IBM Personal Computer. 


86 Heath's HERO-1 Robot by steven 
Leininger / This microcomputer-controlled robot 
demonstrates the principles of automation and robotics. 


100 mw s “Secret” Computer: the 9000 by Chris 
Morgan / IBM Instruments Inc. manufacturers a 
68000-based instrumentation computer that could become 
a powerful business machine. 


128 тһе Next Generation of Microprocessor by 
Timothy Stryker / Before too long, integrated-circuit 
manufacturers will be marketing single-chip processors that 
directly implement high-level languages in hardware. 


152 Maximizing Power іп Multiuser Architectures 
by Mark Garetz / A system design combines the 
advantages of a single-processor multiuser system with 
those of both loosely and tightly coupled networks. 


166 Personal Computers іп the Elghtles by 
Greggory S. Blundell / A recent study shows that the 
market potential for the next decade is enormous. 


186 Meet vou at the Fair by Philip A. Schrodt/ A 
first-person report of the $12.5-million high-tech rock 
concert sponsored by Steve Wozniak. 


198 Pubic Key Cryptography by John Smith / An 
introduction to a powerful cryptographic system for use 
on microcomputers. 


234 Atari Player-Misslle Graphics In BASIC by Paul 
S. Swanson / The Atari computer offers a unique way to 
manipulate graphics in a BASIC program. 


254 Problem Oriented Language, Part 2: Writing a 
Module by Mark Finger / Develop a problem oriented 
program with simplified data input. 


283 Eratosthenes Revisited: Once More through 
the Sleve by Jim Gilbreath and Gary Gilbreath / A closer 
look at a benchmark prime-number program and various 
Pascal and C compilers. 
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371 vector Graphics for the TRS-80 by Dan 
Rollins / How to incorporate machine-language graphics 
into your BASIC programs. 


396 simulation of Simple Digital Logic through 
а Computer-Alded Design System by Robert 
McDermott / Computer-aided design for hobbyists. 


418 user's Column: Burnouts, Bargains, and Two 
Sleek Portables by Jerry Pournelle / The tireless industry 
critic mourns Ezekial and seeks comfort from the exquisite 
Adelle, who happens to be an Otrona Attache. 
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In This Issue 

The microcomputer industry is still moving along at a good clip. New and 
improved products proliferate and the battle for shelf space and consumers’ 
cash is as heated as ever. This month we feature several of the latest offerings 
and look ahead at the shape of things to come. Showcased in our cover 
photo, by Paul Avis, are three such items: the Compaq computer, a portable 
unit that boasts complete compatibility with the IBM Personal Computer; the 
HERO-1 Robot from Heath Co., an educational device that demonstrates prin- 
ciples of automation and robotics; and the Epson QX-10/Valdocs System, а 
machine noteworthy for the way in which its software and hardware are in- 
tegrated (for a product description see September 1982 BYTE, page 54). Chris 
Morgan describes “IBM's ‘Secret’ Computer: the 9000,” Billy Garrett reviews 
“Тһе Timex/Sinclair 1000," Timothy Stryker discusses "The Next Generation of 
Microprocessor," and Greggory S. Blundell looks at "Personal Computers in 
the Eighties.” Gregg Williams reports on his recent trip to the Personal Com- 
puter W/orid Show in London in "Microcomputing, British Style." Philip A. 
Schrodt gives us a first-person report of the U.S. Festival, a high-tech rock con- 
cert, in “Меег You at the Fair." Steve Ciarcia concludes his three-part article 
"Build the Circuit Cellar MPX-16 Computer System.” Plus we have our regular 
features and reviews. 
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The system builder's best choice 
for color graphics is a CS5000 
color system from SCION. Its basic 
component is MicroAngelo* the 
single board graphics display 
computer that has revolutionized 
monochrome display capability 
with low cost 512x480 pixel =S SB 5 
graphics resolution and 40 line ЧОП чыш им 
by 85 character text capacity. Е 


When MicroAngelo boards аге combined, they create 


high resolution color graphics that have a unique ad- 
vantage. The displayed image is a combination of 
transparencies. So you can add, modify or delete 
images by transparency rather than as an entire image. 


SCION's Series CS5000 builds an image with up to 8 bit 
planes, each generated by a MicroAngelo board. You 
select the assignment of those bit planes to transpar- 
encies. Each transparency can display 2"-1 colors where 
nis the number of bit planes it uses...9 bit planes would 
make a three color transparency, 8 bit planes would 
make a 255 color transparency. Once each transparency 
has been defined, your host can work with it inde- 
pendently, generating and modifying its graphics and 
text without interacting with the others. The indepen- 
dent transparencies are combined by the Color Mixer 
board which also assigns one of 16.8 million possible 
colorsto each color of each transparency. 


For 5-100 circle 364 on inquiry card, 


Your computer talks to the SCION 
Color System іп SCREENWARE™ 
SCION's high level display firm- 
ware language. SCREENWARE 
commands are used by the com- 
puter in each MicroAngelo bit 
plane to generate graphics and 
text primitives. User interface is 
made simple with pro mpted sys- 
temset-upusing SCION's ColorPak. 


PR ^MicroAngelo based color graphics systems are easy to 


use. Just plug the boards into your Multibus or S-100 
host. Or usethe freestanding work station configuration 
with its RS-232 interface. In each case, you get high reso- 
lution color graphics for such a low price you can't 
afford to design your own. 


Think SCION for your graphics display needs. 
Think MicroAngelo. Call us at (703) 476-6100. 


System shown is a Model CS50508. 
"Atrademark of intel Corp. 


SCICON 


if the image is important. 
12310 Pinecrest Rd./Reston, VA 22091 
(703) 476-6100 TWX: 710-833-0684 


For Multibus circle 365 on Inquiry card. 
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MAIL IT THROUGH 
THE MICRO LINK II* 


There are several data communication 
programs for microcomputer systems. 
Some have more capabilities than 
others. Some are customer-proven— 
others are not. Most are technically- 
oriented and difficuit to use—THE 
MICRO LINK Il is user-friendly. 


MICRO LINK Il is a versatile, easy-to- 
use communications program for CP/M* 
and MS-DOS“ systems. Development 
of the MICRO LINK II was based on 
input from thousands of data commun- 
ications users. In other words, it was 
designed by and for the users...the 
non-technical user. 


MICRO LINK Il conducts keyboard 
conversations, sends and receives any 
text, data or program filetype. It saves 
all or selected parts of a transmission 
on disk up to the capacity of the disk 
drive. Several file-sending methods are 


.available, including prompted line-by- 


line transmission. 


Join the thousands of people whose | 


computer reaches out to the world with 
THE MICRO LINK И. 


The price is $89 plus destination 
charges. Price includes a valuable sub- 
scription offer to THE SOURCE. 


SOFTWARE 
SOF VATE 
DIGITAL MARKETING 
DIGITAL MARKETING" 


DIGITAL MARKETING CORPORATION 


2570 CHERRY LANE © WALNUT CREEK e CALIFORNIA e 94596 
(415) 938-2880 e Teiex 17-1852 (DIGMKTG WNCK) 


Dealer InQuines Invied Dealers outside Catamin coll 
(504) 442-0652 тисе Соот сай (415) 938-288) 


| Micro Link {| requires CP/M 2.2. СР/М-86" or 


MS-DOS and aseriaiport.Formoreinformationsee 
your local computer dealer or contact Digital 
Marketing Corporation directly. 


Formats: 8" 55/50, Apple Il with CP/M. 5'4" and B" 
Xerox 820. IBM PC and many other popular micro- 
computer formats. 


The Micro Link Il € 1982 by Wordcraft. 

CP/M is a registered trademark of Digital Research, 
Inc. 

CP/M-86 is a trademark of Digital Research. !nc. 
MS-DOS is a trademark of Microsoft. 


New Hardware 


by Chris Morgan, Editor in Chief 


The January issue of BYTE has traditionally been our showcase for new 
microcomputer hardware because it follows on the heels of the November 
COMDEX show and the scores of fall product announcements. This month is 
no exception— you'll find a wealth of the latest items herein. 

The industry's new product fever rages on, spurred by record growth in 
sales and profits. Apple, Tandy, and Commodore, the three biggest names in 
our business, posted fiscal 1982 sales increases of 75 percent, 70 percent, and 
63 percent, respectively—all in the midst of a recession. Equally encouraging 
are the many product introductions coming from companies new to the com- 
puter market. The Compaq from Compaq Computer Corporation, Houston, 
Texas, is featured in our cover photo this month (for story see page 30). Along 
with it on the cover are the Heath HERO-1 microcomputer-controlled robot 
(see page 86) and the Epson QX-10/Valdocs System, which was described by 
Senior Editor Gregg Williams in the September 1982 BYTE (page 54). 


THE SOURCE is a subsidiary of THE READER'S |} 


DIGEST ASSOCIATION 
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Photo 1: The Compaq, a portable IBM look-alike from Compaq Computer Corp. 
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We've Got More Than А 
Fond Attachment For Your 
ATARI _ 
We've Got A Disk Drive For $488. 
Percom Dala Corporation believes your Atari* home computer is more than пшн 


system for your Atari 400 or 800 ata price that will take you into the future without 
knocking you into the next galaxy. 


Percom Data has been manufacturing disk-drive systems, and other accessories 
for personal computers since the mid-1970's and is the industry standard to 
follow when it comes to data separation and system compatibility. 


The Percom Data AT-88 combines Percom Data quality and reliability at a price 
that is not a budget-buster. 


The Percom Data AT-BB offers 88 Kbytes (formatted) in single-density, with plug- 
in ease of attachment to your Atari. The АТ-88 has integral power supply, "no- 
patch" to Atari DOS and critical constant speed regulation. 


Take advantage of this low introductory price of $488 by calling Percom Data now 
to get more information, or the name of an authorized dealer nearby. Call toll-free 
1-800-527-1222 


PERGUM DATA 


CORPORATION 
Expanding Your Peripheral Vision NUN. 
DRIVES ЖЕТЕ UR SOFTWARE po 
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Editorial 


The Compaq 

Take the IBM Personal Computer and the Osborne 1, 
put them in an inertia bonding machine, flip the switch, 
and you have the Compaq computer. At least, that was 
my first impression when I saw the machine this past 
summer. 

The Compaq was designed to be totally compatible 
with the IBM Personal Computer. It accepts all the 
peripheral boards for the IBM, and it was able to run 
every piece of IBM software we tried in it. It costs less 
than a comparably equipped IBM Personal Computer 
($2995 for the 128K-byte system with one double-density 
drive, versus $3735 for a similarly equipped IBM PC). 
And at 28 pounds, the Compaq is definitely transport- 
able. Combining the monochrome and color graphics 
boards onto one board is another good idea used in the 
Compaq. The machine's designers deserve straight As for 
their efforts. 

The Compaq will undoubtedly give IBM much to think 
about. In fact, a spate of IBM look-alikes will soon des- 


Save money. Your 
firm name and address 
printed on standardized, 
continuous checks, invoices, 
statements, letterheads and labels. - 
Designed to work with programs from over 
200 software sources... ог program to our 
attractive forms yourself with guides provided. 
‘Full color catalog also has stock tab paper, 
envelopes, diskettes, many other supplies and 
accessories. 


е Quality products at low prices 
e No “handling charges" or hidden extras 


cend on the marketplace, most likely forcing IBM to 
restructure its pricing schedules. 


Epson's QX-10 

First described by Gregg Williams in his September 
article, the QX-10 is, at first glance, not a revolutionary 
machine. Yet in many subtle ways it is. On the surface, 
its specs are not spectacular: 8 bits, CP/M, two 5%-inch 
floppy-disk drives, and a monochrome monitor. But the 
real power of the machine lies in its careful integration of 
software and hardware. The software was designed with 
the hardware in mind and vice versa. 

To use an overly familiar phrase, the QX-10 is user- 


e Available in small quantities 


friendly. For example, the Valdocs (for "valuable docu- 
е Money-Back Guarantee 


ments") software system lets you work with characters, 
numbers, graphics, and time (in the form of an electronic 
Fast service... buy direct by mail or 

PHONE TOLL FREE 


1 + 800-225-9550 


(Mass. residents 1 + 800-922-8560) 
8:00 A.M. to 5:00 PM., ET 


шн на на eee — ЫШ ee 
i ONE 


~. ee а-ы 


COMPANY 


=e ee 


STREET 


————- 


CITY, STATE and ZIP | 


Required to nelp us send you correct information: 


“SOFTWARE BRAND 7 | PACKAG тетива 

J programming. 
“COMPUTER МАКЕ 0 БЕГЕ cians 

D purchased yet. 
"YOUR LINE OF BUSINESS 


Number of 
employees. 


Comipiiter Forms 


12 South Street, Townsend, Massachusetts 01469 
SH А division of New England Business Service, Inc, 


Photo 2: The Epson QX-10/Valdocs System. 


8 January 1983 © BYTE Publications Inc Circle 286 on Inquiry card. 


ТЕК 2200 


MULTI-PURPOSE 
OSCILLOSCOPES 


THE PERFORMANCE/ 
PRICE STANDARD 


Tek’s most successful 
scope series ever: At $1200-$1450, 
it's easy to see why! 


Wide-range verti- 
cal sensitivity: 
Scale factors from 
100 Vidiv (10X 


MHz bandwidth 

| from 10 У/діу to 20 
probe) to 2 mV div mV/div; extended 
(1X probe), Accurate sensitivity of 2 

to +3%. Ac or dc mV/div at > 50 
coupling. MHz. 


іп 30 years of Tektronix oscil- 
loscope leadership, no other 
scopes have recorded the 
immediate popular appeal of 
the Tek 2200 Series. The Tek 2213 
and 2215 are unapproachable for the 
performance and reliability they 

offer at a surprisingly affordable 
price. 


There's no compromise with 
Tektronix quality: The low cost is the 
result of a new design concept that 
cut mechanical parts by 6596. Cut 
cabling by 9096. Virtually eliminated 
board electrical connectors. And 
eliminated the need fora cooling fan. 


*Price FO.B. Beaverton, OR. Price subject to change. 


Copyright(c)1982. Tektronix, Inc. All rights reserved. ТТА-338 


Two high-sensitivity 
channels: dc to 60 


Sweep speeds: 
from 0.5 s to 50 ns. 
To 5 ns/div with X10 
magnification. 


Delayed sweep 
measurements: 
Accurate lo +3% 
with single time- 
base 2213; lo 
*1.59e with dual 
lime-base 2215. 


Tektronix 2213 


Yet performance is written all over 
the front panels. There's the band- 
width for digital and analog circuits. 
The sensitivity for low signal mea- 
surements. The sweep speeds for 
fast logic families. And delayed 
sweep for fast, accurate timing 
measurements. 


The cost: $1200* for the 2213. 
$1450* for the dual time base 2215. 
You can order, or obtain more 
information, through the Tektronix 
National Marketing Center, where 
technical personnel can answer 
your questions and expedite 
delivery. Your direct order includes 


Probes included. 
High-performance, 
positive attachment 
10-14 pF and 60 
MHz at the probe 
lip. 


Complete trigger 
system. Includes 
TV field, normal, 
vertical mode, and 
automatic; internal, 
external and line 
sources; variable 
holdoff. 


probes, operating manuals, 15- 
day return policy and full Tektronix 
warranty. 


For quantity purchases, please 
contact your local Tektronix sales 
representative. 


Order toll free: 
1-800-426-2200 
Extension 34 


In Oregon call collect: 
(503) 627-9000 Ext. 34 


Tektronix 


COMMITTED TO EXCELLENCE 


datebook and event scheduler). The keyboard, patterned 
after Epson's proposed keyboard standard (see "An In- 
troduction to the Human Applications Standard Com- 
puter Interface" by Chris Rutkowski, Part 1, October 
1982 BYTE, page 291 and Part 2, November 1982 BYTE, 
page 379) allows even naive users to work with the 
Valdocs system quickly and easily. 

Such products reflect a growing concern for the user, a 
recognition that the old standards for hardware and soft- 
ware performance are no longer good enough. We need 
better-quality products, more attention to details, better- 
written manuals, and state-of-the-art features. Fortunate- 
ly, the industry is listening. 


Commodore 64 Guide 
We just saw the Commodore 64 Programmer's Refer- 
ence Guide (published by Commodore Business 


| Artictes Policy 


Machines Inc. and Howard W. Sams and Co. Inc.). The 
book explains the workings of the Commodore 64, a 
machine we didn't fully appreciate until now. Тһе Com- 
modore 64 gives you a lot for its $599 suggested list price: 
64K bytes of RAM, another 28K bytes of ROM (most of 
the top 32K bytes of memory can switch among various 
combinations of RAM and ROM), two text modes (mono- 
chrome and four-colored text), two high-resolution 
modes (320 by 200 pixels in monochrome and 160 by 200 
in four-color mode), eight sprites (easily movable, 
colored, user-defined shapes), and a sophisticated three- 
voice sound synthesizer. In addition, you can mix graph- 
ics and text modes, display up to 24 rows of 64 characters 
each, and do smooth scrolling of video images (as on the 
Atari 400 and 800 computers). The machine is far from 
perfect, but it is, in its own way, as sophisticated as the 
state-of-the-art Atari machines. Look for a review of the 
Commodore 64 in an upcoming issue of BYTE. 8 


BYTE is continually seeking manuscripts of high quality written by individuals who are applying personal computer systems, designing 
such systems, or who have knowledge that will be useful to our readers. For a formal description of procedures and requirements, poten- 
tial authors should send a legal-sized, self-addressed envelope with 37 cents U.S. postage affixed to BYTE Author's Guide, POB 372, Han- 


cock, NH 03449. 


Each month, the authors of the two leading articles in the reader poll (BYTE’s Ongoing Monitor Box or BOMB) are presented with bonus 
checks of $100 and $50. Unsolicited materials should be accompanied by full name, address, and return postage. 


Circle 411 on inquiry card. 


5599” 


ә 300/4200 Baud —Bell 403/83/212 compatible 
e Auto dial —Hayes Smartmodem compatible 
* Full or Half Duplex 


s Audio Monitor signals busy line, no-answer, etc. 


Our newest modem does all this with 3 LSI chips 
- about! one seventh of the usual integrated 
Circus Its simplicity an achievement of 
advonced micro-pracessor design promises 
two major benefits The firsl is outstanding reli- 
ability — tho stands to reason The second is а 
cos! low enough to inspire skepticism Be skep- 
tical shrewd comparisons may save you 
$400 ог more. 


[гїї ЇЇ ДЕНТ design also makes mis modem uncom- 
mony eggy lo use. Lights and switches lel you 

test and correct installations without technical 
experience — including some Ihat require 
specia! intertaces or ге winng wilh mos! modems 


The shrewd modem H its not ot your dealer's yel. 
write or coll lor complete specifications 


“Suggested list for model 212A Ашо Dial including 
RS232 interlace, RINC phone jack and two year 


limited warranty 


, US. ROBOTICS INC. 


[19] 733-4197 


нәз WEST WASHINGTON. CHICAGO, LUNGS O60? 


the 
Apple-IBM 
connection 


Transfers any file back and Forth! 


Increase VisiCalc and Wordstar power by transferring Turn on the computers and the software does all the work, 
files from the Apple Il to the IBM Personal Computer—with asking you for the name of the file being transferred, the 

no retyping and no errors! transfer speed, and the type of connection you are using. 
CONNECT Apples to IBMs, Apples to Apples, or IBMs to Less than one minute after powering up, the transfer starts. 
IBMs. Transfer information from any file thousands of miles— The software checks to make sure that no errors occur during 
in minutes. transmission. 

UPGRADE your 64K Apple VisiCalc to 256K IBM VisiCalc Alpha Products for the IBM Personal Computer 


power. Your worksheets can be larger. 


INCREASE your Apple Wordstar 130K floppy 
capacity to IBM DOS Wordstar 320K floppy 
capacity. Over twice the space on disk. 


CONTROL communication from either side in either 
direction with Master/Slave operation. 


COMMUNICATE with people using the Electronic 
Mail mode. The Apple-IBM Connection сап be | 
used to send messages to Apples or IBMs. 


Designed for the non-technical user, the Apple- 1 
IBM Connection comes with a disk for the Apple 
and a disk for the ІВМ, Connect the two computers 
with a cable or a telephone modem and insert 
the disks. 


All Alpha products come with spoken instructions. 
. Alpha Software— professional, innovative, 
and easy to use. 


Data Base Manager Туре Faces 
Question Mailing List 


Call us for participating Computerlands and 
other dealers at (617) 229-2924. 


СТ — 
TIT Hm REQUIREMENTS 

Apple 1—1 Disk, 64K Memory. D.C. Hayes Micro- 
modem ІІ or Mountain Hardware CPS Card. 
IBM P. C.— 1 Disk, 96K (Compiled Version) or 
64K (BASIC Version). Any RS-232 Card. 


Circle 19 on inquiry card. 


5alpha 


AVAILABLE SOFTWARE CORP 6 495 00 


TOD AY} 42 NEW ENGLAND EXECUTIVE PARK BURLINGTON, MASS. 01803 


Apple is a trademark of Apple Computer Company. IBM is a Irodemark of tnternotional Business Machines Corp. 
VisiCalc is a trademork of VisiCorp. Wordstar is a trademark of MicroPro Corp. 


APPLE HARDWARE WORDPROCESSING 


GREAT PRICES! videx VIDEOTERM.......... $299 WORDSTAR..............- $279 
videx KEYBOARD ENHANCER. 119 MAILMERGE. ............... 149 
ниши COMPUTERS MTOILTGKRAMCARD »....149 PERFECT WRITER, ..........239 
microsoft PREMIUM PACK ....599 PERFECT SPELLER .......... 139 
ALLL с cei ameet «ide $89 Includes: 2-80Softcard, 16K WORD HANDLER ........... 199 
ите FRANKLIN W/monitor....CALL! Ramcard, Videx Videoterm, and SPELLBINDER .............. 279 
EBEN 4 CM, 189 CPLM USER DUIDE. SPELLGUARD. .............. 179 
CALIFORNIA КАМА1-165К.............. 5579 EASYWRITERII..........--. 269 
= ШШ 
"ETT COMPUTER SYSTEM. ...... CALL! КАМА II-326K .............. 529 EASYSPELLER .............. 159 
"ETT: INDUST. MICRO SYSTEMS. . CALL! RANA ІІ-652К.............. 699 РІЕМУВІТЕР................. 123 
«аша MORROW MICRODECISION CALL! RANA with controller additional .. 99 WORD PLUS................ 1 29 
Hayes MICROMODEM Il....... 289 MATHSTAR 
ЕСЕ 6 PRINTERS SVA 256K APP-L-CACHE. .... 949 . UUU DATA BA 
DATA BASE 
ШЕШІ smith corona TP-1 $599 Mountain MULTI MEE. ..... 178 
"TIT. us Mountain SUPERTALKER. . . ... 262 MANAGEMENT 
C Itoh PROWRITER-P ....... 489 MER SUPERFAN zd 
[d EL. C Itoh PROWRITER-S. ....... 639 GRABPLERPLUS // 7777777 ; 25 аВАбЕ!!..............-.... 5529 
i B NE C Itoh PROWRITER 1 5" е. 789 eleWateveijaieledatenshe PERFECT FILER ............. 279 
he РКАСбО..................... 155 EASYFILER ................. 349 
ie СИОИІР1О:..----.---... 1399 CCS. 129 EMS 80 750 
ханаа EE EE MES фай” p Asynchronous interface ТЇМЇЇ.................:::.399 
BM E РАТА ВЭД" B o c——— 149 FAST GRAPH ..........----. 189 
ILLUM ЖҮН 6-66 489 Synchronous interface — и  THEANSWER 
OKIDATA 83A .............. 739 THE ANSWER...........---- 219 
LL LI 4 CCS calendar Сіюск............ 105 QUICKCODE 229 
LL ar ail АА ЛАДЫ 1649 аа Dee ес. е 129 ТЇЇ... centre ame 68 
---1- 4 бою, 200 cps, auto-sheet - IBM ACCESSORIES P RET — —" 255 
feeder, graphics э o (q(uadram»Á28RK RAMCARD ....599 лАә Аа... 
TEEN IDS РЕІЅМ 80....... End 789 ——— C pe e MR ee SUPERSORT .. ............-- 145 
ГҮЛ IDS MICROPRISM.......... 599 Quadram 256K RAMCARD .... 669 МЕНЕ, .....-..........-.. 228 
LT T T ANADEX 9501 ............ 1299 Quadram Includes RS232, | 1,2 m 184 
wena MICROFAZER 32K P-P...... 199 ЖОКТЫ FINANCIAL SOFTWARE 
ажян italia Microsoft GAKRAMCARD .....509 EAGLE MONEY DECISIONS. .5119 
тата TERMINALS & MONITORS microsoft 192K RAMCARD . .. .699 $ОРЕЕСА1С................ 189 
БЕК ADDS VIEWPOINT......... 5559 Microsoft 256K RAMCARD . ... 799 алыса Ны 69 
СЕТТІ AMDEK VIDEO 100........... 99 Tandon SGL. SIDED FLOPPY. . . 249 MASTER PLANNER.......... 249 
"LET AMDEK VIDEO 1006 ........ 137 Tandon DBL. SIDED FLOPPY ..289 MULTIPUAM == enne 219 
PERFECT CALC 1 
"ТТ AMDEK VIDEO 300 ......... 179 pavongHARD DISK SYSTEM .1599 FERRELL E емее 59 
BH AMDEK COLOR I 290 VISICORP VISICALC ......... 184 
AMDEK COLOR I... 719 РЕКТОР PLAN.............. 184 
TTT X A AMDEKCOLORI.......... MEDIA 
VISISCHEDULE ............. 228 
TELEVIDEO 910 649 
rel nu kr m TELEVIDEO 9126 77777 oan Maxell MD-1............ $31.25 VISITREND/PLOT........... 228 
Wa TELEVIDEO 9206: 868 Maxell MD-2 ............. 47.10 SCRATCHPAD .............. 259 
отар TELEVIDEO 925 . | І | | | | " | j - ; 825 Maxell FD-1.............. 41.50 STATSGRAPH .............. 169 
нини TELEVIDEO 950 ............ 949 МИЫНДА... „йкы 45% ACCOUNTING SOFTWARE 
---- GAMES MISC. SOFTWARE ACCOUNTING PLUS........ $385 
жати SPACE CADET c p $29 МАТНЕМАСІС.............. $79 ae? eee seres 299 
TACK FORIBM ..... 39 GRAPHMAGIC ............... 79 
BEER DUNGEON MASTER .......... 5з — DISKDOCTOR. не E Bosse 
mmm 3 DI қыты. | WOME ACCOUNTANT 7 
ЕГІЗ ANALIZA I o... 39 UTILITIES I, Il 53 ТЕР НЕМЕ cere ЎР. 
FETT i ái iM esses nennen IUS-IBM ACCT. SYS. ....... CALL! 
"TA T ! LANGUAGES 
sesa CALL TOLL-FREE cea ASE re 
| ! Microsoft B ER 279 
LETT ^x | Microsoft FORTRAN 80 ....... 379 
ааай | Microsoft COBOL 80 .......... 559 
шағы ф & ә Microsoft ^. gaia .1 Mi 
x | | Microsoft TASC .............. 14 
— — Supersoft SE к р 
supersoft FORTH............. 4 
BABS supersoft A.L.D.S. ............- 99 
EBEN | | ү supersoft FORTRAN / RATFOR . 284 
LIE | э 215 :868-8219 sorcim PASCAL М............ 129 
ыт bi = | Whitesmith'sC............ 690 
"Tar da Whitesmith’s PASCAL. ..... 850 
LELLE 
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NEW PRODUCTS! 


MHMICROPRISE SYSTEM 


MICROHOUSE has designed a package, fully compatible with 
APPLE hardware and software. The MICROPRISE SYSTEM is a great 
system at a great price. Everything necessary is included ... even 
a 1 page, step by step instruction sheet to put it all together. 
ENTER THE MICROPRISE SYSTEM: 


FRANKLIN ACE TOOD. . .. п. ooo coe n n ME 51595 
12" GREEN PHOSPHOR МОМТОК.......................... 125 
SMITH CORONA-LETTER QUALITY PRINTER .................. 00 
DISK DRIVE W/ CONTROLLER ............................. 579 
Luo us T 150 
Si bz аа сы» ҰСТЫН E қс 250 
БӘКӘРБЕИЕТТЕН.............---------.................. 50 
По е Pe -—-—-——— M——— ТТТ 60 
БОЕ М TESTING ..................................... 100 
STEP-B-STERIMSTRUETIDINS ............................ N/C 
TOTAL LISTPRICE .‚.......................———... $3634 
MICROHOUSE PRICE ............................ $2699 


DICTRONICS PUBLISHING, INC. 


RANDOM HOUSE ELECTRONIC THESAURUS 


THE RANDOM HOUSE ELECTRONIC THESAURUS IS THE FIRST REFERENCE SOFTWARE 
THAT ALLOWS YOU TO DO "IDEA PROCESSING" WITHIN YOUR WORD PROCESSOR BASED 
ON THE POPULAR RANDOM HOUSE THESAURUS. IMPROVES YOUR WRITING SKILLS BY 
FINDING THE RIGHT WORD YOU NEED AND INSERTING IT IN THE TEXT. 

uz ue VERSION REQUIRES 204K. ABRIDGED VERSIONS AVAILABLE FOR 


LIST PRICE: $150.00 MICROHOUSE PRICE: $129.00 


PROOF READER 

PROOF READER ALLOWS ACCESS TO THE RANDOM HOUSE DICTIONARY WITH FULL IN- 
TERACTIVE CORRECTION TO CHECK ALL YOUR SPELLING ERRORS. CP/M VERSION 
ALLOWS ACCESS UP TO 50,000; IBM VERSIONS ALLOWS ACCESS UP TO 32,000 
AVAILABLE WORDS. 


LIST PRICE: 5 50.00 MICROHOUSE PRICE: $39.00 


INFOSTAR MICROPRO 


MICROPRO'S DATABASE MANAGEMENT SYSTEM NOT ONLY COMBINES THE ALREADY 
RENOWNED FEATURES OF DATASTAR AND SUPERSORT BUT ALSO FEATURES A REPORT 
GENERATOR. THIS MEANS YOU CAN ENTER, SORT, RETRIEVE, ORGANIZE, AND PRINT 
DATA QUICKLY AND EASILY...AND WITH NO NEED TO PROGRAM! BUT THAT'S NOT 
ALL..YOU CAN EDIT YOUR REPORTS WITH WORDSTAR, THE WORLD'S 
#1 WORDPROCESSOR. 


LIST PRICE: $495.00 MICROHOUSE: CALL! 


CALL MICROHOUSE FOR MORE NEW PRODUCT INFORMATION AND PRICING. 


WOROSTAR, DATASTAR, SUPERSORT, INFOSTAR ARE TRADEMARKS OF MICROPRO, INC. RANDOM HOUSE IS A REGISTERED 
TRADEMARK ОҒ RANDOM HOUSE, INC., THE RANDOM HOUSE ELECTRONIC THESAURUS IS A TRADEMARK OF RANDOM HOUSE ІКС., 
OICTRONICS PUBLISHING INC. EXCLUSIVE LICENSEE. IBMIS A REGISTERED TRADEMARK OF INTERNATIONAL BUSINESS MACHINES. 
CP/M IS A REGISTERED TRADEMARK OF DIGITAL RESEARCH, 


PRICES MAY VARY WITH DIFFERENT FORMATS. ALL PRICES AND SPECIFICATIONS ARE SUBJECT TO 
CHANGE WITHOUT NOTICE. PLEASE CALL OR WRITE FOR SPECIFICS. 


1444 LINDEN ST./BOX 499 BETHLEHEM, PA 18016 
DEALERS INQUIRIES WELCOME Circle 269 on Inquiry card. 


WE WANT YOU TO KNOW... 


MIGROHOUSE 
Б: dumm 
— 00 - 


Letters 


Oscilloscope 
Program Extended 


Larry Korba's article "Turn Your Apple 
II into a Storage Oscilloscope" has many 
applications besides the one discussed. 
(See the September 1982 BYTE, page 520.) 
Looked at from a more general viewpoint, 
his program will log analog data at 
regularly spaced intervals. The display 
portion may or may not be important to a 
particular data-logging operation, but 
data-logging techniques have many ap- 
plications. 

The purpose of this letter is to remove 
one of the limitations of the program. In 
his program, the time between samples is 
limited to a maximum of 50 milliseconds 
(ms) corresponding to a sweep time of 
1000 ms/division. The sample interval can 
easily be extended to periods as long as 
two hours, allowing data to be logged 
over a period of days or weeks. 

The following modifications are re- 
quired. The T1 timer on the 6522 register 
is set up to run in its free-running mode, 
toggling pin PB7. The T2 timer/counter is 
set up to count pulses. Both of these modi- 
fications are accomplished by loading the 
ACR with OEO hexadecimal on lines 174 
and 175 of Korba's listing 1b. Next, pin 
PB7 is connected to pin PB6. Now, T2 is 
counting pulses from T1. The time T be- 
tween interrupts from T2 is: 


T = 2031 + 2)(N2 + 1)Tc 


where М1 is the 16-bit number in the T1 
timer and N2 is the 16-bit number in the 
T2 timer. (For further information, see 
Marvin L. De Jong, Apple II Assembly 
Language. Indianapolis, IN: Howard W. 
Sams & Co., 1982.) Te is the clock fre- 
quency and is approximately 0.97779 
microseconds, not 1 microsecond. Of 
course, the IER should be loaded with ОАО 
hexadecimal rather than ОСО hexadecimal 
(lines 180 and 181 in listing 1b), and 
another ASL A instruction should follow 
the ASL A instruction on line 76 of listing 
1b. 

A short sequence of BASIC instructions 
will convert the desired time T between 
samples into М1 and М2, which you сап 
then POKE into the appropriate 6522 
registers, It is probably useful to start with 
М = 0 for short sample intervals and in- 
crease N2 as necessary to achieve the 
desired sample interval. 

For example, with МІ - 60898 and 
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М2 -- 60455 a sampling interval of two 
hours is obtained. You could collect data 
over a period of 20 days at this rate. 

Again, the modifications are simple and 
the versatility of the program is increased 
if, in effect, the timers on the 6522 are 
combined to provide a 32-bit timer rather 
than a 16-bit timer. 


Marvin L. De Jong, Professor 
Department of Mathematics-Physics 
The School of the Ozarks 

Point Lookout, MO 65726 


No Shortage 
of Multiuser Unix Systems 


Іп the BYTELINES section of the 
August 1982 BYTE, a brief editorial was 
presented concerning the apparent short- 
age of actual shipments of Unix-based 
multiuser microcomputer systems. (See 
"Unix Where Art Thou," page 448.) 

Codata Systems Corporation has been 
shipping Unix-based multiuser systems for 
more than a year. These systems operate 
under Unisis, our variant of Unix version 
7, and provide users with all of the bene- 
fits of this powerful operating system. 

Codata was the first to offer a micro- 
computer-based Unix on the M68000; the 
first to offer APL under Unix; and more 
recently the first to offer a microcomputer 
version of BASIC compatible with Digital 
Equipment Corporation's powerful 
XBASIC-Plus. 

Inasmuch as Codata has more than 500 
multiuser Unix systems in the field, and is 
increasing that number by 50 per month, 
it was distressing to read that article. 


Beau Vrolyk, Vice President, Marketing 
Codata Systems Corp. 

285 North Wolfe Rd. 

Sunnyvale, CA 94086 


Pascal Defended 


Some computer hobbyists may, like 
Mr. Pournelle, be disappointed by some 
Pascal compilers and by the limitations of 
one or two of the hundreds of texts avail- 
able on the subject. (See "Letters, Pascal, 
CB/80, and Cardfile," September 1982 
BYTE, page 318.) Professional program- 
mers, however, will rightly perceive these 
as superficial grounds for evaluating a 
computer language. They will more likely 


be interested in the strong points of Pas- 
cal: its emphasis upon structured tech- 
niques, its strong data typing, the flexibili- 
ty of its user-defined data structures, and 
the mathematical elegance of its grammar 
(as reflected in the Backus-Naur formula- 
tion). 

As one such professional, Pascal en- 
ables me to create, very quickly, highly 
reliable and extraordinarily complex pro- 
grams for the real-time control of preci- 
sion automatic machinery. 

Pascal is not the end-all of computer 
languages (being somewhat deficient in 
string processing and file handling), yet it 
can prove a most useful tool for anyone 
who takes the trouble to understand its 
strengths. But only a fool would attempt 
to master Pascal in an afternoon. 


Dr. Gerald Hull 
RD 1, Box 85 
Little Meadows, PA 18830 


BYTE Scoops Others 


Although I spend $300 per year for IEEE 
and ACM journals, it was BYTE that first 
told me about France's new World Com- 
puter Center. Keep up the good work. 


William Randolph Franklin 

School of Engineering 

Electrical, Computer, and Systems 
Engineering Department 

Rensselaer Polytechnic Institute 

Troy, NY 12181 


Letter of the Law 


BYTE readers should be aware of a 
serious omission in Richard Stern's article 
regarding legal protection for object code. 
(See "The Case of the Purloined Object 
Code, Part 1: The Problems," September 
1982 BYTE, page 20.) Mr. Stern proceeds 
from the premise that the key determina- 
tion is whether the work in question is em- 
bodied in a "copy." He then argues that 
object code stored in a ROM (read-only 
memory) may not be a "copy" entitled to 
copyright protection under the 1976 
Copyright Revision Act and under the 
1980 amendment to that Act regarding 
computer software. Mr. Stern states 
(pages 430-431) that a "copy" is a tangible 
embodiment of a work from which it can 


be—as Mr. Stern quotes the statute— 


Circle 210 on Inquiry card. «e» 


THE PERSONABLE 
BUSINESS COMPUTER’ 


Intertec announces what may well be the industry's first 
personable microcomputer—SuperBrain |І” 


What's a personable computer? It's a computer with 
business application versatility at personal computer 
prices. Its a computer powerful enough to tackle even 
your toughest business jobs, yet at a price that wont put 
you out of business. But most importantly, its a computer 
you can put to use right out of the box. Thats because 
SuperBrain ІІ” boasts the industry standard CP/M* 
operating software. So whatever your business 
application, SuperBrain ІІ can handle it. There are literally 
hundreds of ready-to-run business applications available 
“off-the-shelf 


Unlike many microcomputers, the SuperBrain ||"* is time- 
tested and field-proven. Its built and backed by a 
company that's been around as long as the industry itself. 
А company you can count on for product support and 
customer satisfaction. 


"Registered trademark af Digital Research 
tMicrosoft is a trademark of Microsoft Corporation 


CORPORATE HEADQUARTERS 2300 BROAD RIVER ROAD • COLUMBIA, SOUTH CAROLINA 29210» (БОЗ) 798-9100 • TWX BIO-6&55 а 


STANDARD FEATURES 


® Dual 5%” disk drives 

Ө 350K/750K/1.5 MB disk capacities 

@ 64K RAM 

© Twin Z80A microprocessors 

Ө An easy-to-read 12-inch non-glare screen 

@ An 18-key numeric keypad 

© 10 MB disk expansion capability (Optional) 

© Microsoftt Basic 

When you think about it-price, performance. and the 
reputation of the manufacturer-it's no wonder so many 
discriminating microcomputer users have become 
“personal” friends with our new SuperBrain Il ” - 


the industrys one and only personable desktop 
microcomputer. 


ERG/68000 
MINI-SYSTEMS 


(1 Full IEEE 696/S 100 
compatibility 


HARDWARE OPTIONS 

LJ 8MHz or 10 MHz 68000 CPU 

[] Memory Management 

О Multiple Port Intelligent I/O 

LJ 64K STATIC RAM (70 nsec) 

(1 256K Dynamic RAM, with full 
parity (150 nsec) 

Г) 8" D/D, D/S floppy disk drives 

LJ 5MB-32MB hard disk drives 

[] Full DMA host adaptor 

(1 20MB tape streamer 

(1 10 to 20 slot backplane 

(1 30 amp power supply 


SOFTWARE OPTIONS 


[] 68KFORTH' systems language 
with MACRO assembler and 
META compiler 

[] Fast Floating Point package 

L) Motorola's MACSBUG 

Г) IDRIS? operating system with 
C, PASCAL, FORTRAN 77, 
68K-BASIC' compilers 

O СР/М--68К: O/S with C, 
Assembler, 68K-BASIC 

Trademark 'ERG, Inc. 


*Whitesmiths ‘Digital Research 
30 day delivery 


with valid Purchase Order 
OEM prices available 
For CPU, Integrated Card Sets 
or Systems. 


Empirical Research Group, Inc. 
P.O. Box 1176 
Milton, WA 98354 
206-631-4855 
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"perceived . . . ог otherwise communi- 
cated." He then argues that it may not 
make sense to say that object code can be 
"perceived" or "communicated" because 
object code is primarily intended to con- 
stitute a list of instructions for a machine, 
rather than an expression directed toward 
another human being. 

Mr. Stern's quotation left out words 
critical to the statutory definition as ap- 
plied to computer programs. According to 
the Act, "copies" are "material objects, 
other than phonorecords, in which a work 
is fixed by any method now known or 


later developed, and from which the work , 


can be perceived, reproduced, or other- 
wise communicated, either directly or 
with the aid of a machine or device.” 
(Emphasis added.) 

I believe Mr. Stern’s argument, even as 
stated, is tenuous, іп that object code isin- 
telligible (albeit with difficulty) and clear- 
ly conveys information. However, wheri 
the complete statutory definition of 
"copy" is considered, his argument is 
rendered unsupportable. There can be no 
question that a work in object-code form 
can be "reproduced" from a ROM "with 
the aid of a machine or device." 

In addition, Mr. Stern fails to note that 
the 1980 Software Copyright Act specifi- 
cally defines "computer programs" to in- 
clude "a set of statements or instructions 
to be used directly or indirectly in a com- 
puter in order to bring about a certain re- 
sult." By any straightforward interpreta- 
tion, object code falls within this defini- 
tion. 

Denying copyright protection for object 
code would, as a practical matter, render 
useless the protection which even Mr. 
Stern concedes Congress established for 
source code. Most programs are distribut- 
ed in object code, and, even where they 
are not, copyright would offer mean- 
ingless protection if a purchaser of a copy 
of the source code could make and market 
multiple copies of the object code for prof- 
it without the copyright owner's consent. 
An interpretation such as that urged by 
Mr. Stern puts an enormous loophole in 
the copyright protection provided by 
Congress. This, in fact, is exactly what 
was found in the most recent federal ap- 
pellate decision on this subject (August 2, 
1982), William Electronics Inc. v. Artic 
International Іпс., squarely upholding the 


| copyrightability of object code. 


Mr. Stern made errors in analysis in the 
article as well. For example, in character- 
izing object-code programs as "utilitarian 
objects," he seems to be confusing infor- 


mation with the medium in which the in- 
formation is stored. Distinguishing the 
computer programs stored in a КОМ 
from the ROM itself (i.e., the utilitarian 
object) should be no more difficult than 
distinguishing what is written in a book 
from a blank ream of paper. 


Ronald Abramson 

Fenwick, Stone, Davis & West 
Two Palo Alto Square 

Palo Alto, CA 94304 


Solution Doesn't Fit Problem 


We'd like to take issue with some com- 
ments made in Jerry Pournelle's Septem- 
ber BYTE User's Column. He criticizes 
Pascal compiler systems for their handling 
of syntax errors. The observations are 
valid; however, his proposed solution is 
questionable and fails to address the 
primary problem. 

A Pascal compiler can do a lot to iden- 
tify and describe mistakes, but syntax cor- 
rection is extremely difficult and often in- 
correct. For instance, Mr. Pournelle does 
not understand why “=” cannot be 
replaced by “:=" in obvious situations. 
This simple example illustrates the dif- 
ficulties that can arise: 


You want: IFA =B 
You type: IFA = B 
The compiler corrects as: IFA := B 


Many similar problems require compli- 
cated heuristics to provide reasonable cor- 
rections. The same constraints apply 
when inserting missing semicolons. Many 
people do not recognize that semicolons 
are statement separators, not statement 
terminators, Statement separators are 
necessary for multiple-statement lines and 
multiple-line statements. How many peo- 
ple, for example, are thrilled with FOR- 
TRAN’s single statement per line restric- 
tion? 

What can be done if the compiler does 
not remove such annoyances? Certainly, 
switching languages is a drastic measure. 
Pascal is more portable than BASIC (try 
moving a BASIC program written in one 
dialect to another BASIC system). Also, 
BASIC programmers encounter simple 
syntax errors. The interactive nature of 
BASIC suggests a strategy. 

The approach employed in the UCSD 
Pascal system offers a solution. When the 
UCSD Pascal compiler detects an error, it 
invokes the editor. The location of the 
error is highlighted, and the diagnostic 


Introducing 


SooperSpooler’s’ Little Brother 


Who knows spoolers better than 
Consolink?* We pioneered this industry 
with our revolutionary SooperSpooler, 
the Intelligent Printer Interface. 

Now meet the newest family addition: 

MicroSpooler™ 

especially designed and engineered for 
those who need cost-effective solutions 
to their spooler requirements without 
sacrificing quality and sophistication. 


No More Waiting on the Printer 
The new MicroSpooler stores data and 
then feeds it to a printer as fast as the 
printer can handle it. 

That means no down time: іп а 
matter of seconds, your computer is free 
for the next job without waiting 
for the printer to finish the last job. 


MicroSpooler 
BUFFER / INTERFACE 


- STATUS 


CONSOLINK CORPORATION 


Quality, Reliability, Flexibility 
As with the SooperSpooler, the new 
MicroSpoolers are the product of the 
highest engineering standards to insure 
trouble-free operation. Now Consolink 
offers a complete line of stand-alone 
spoolers that can be installed in-line 
between virtually any printer and 
any computer. 

Easy to install. Easy to use. Easy on 
the budget. 


Features include: 
16K Memory: User or factory 
expandable to 32K or 64K 

Multiple Copy Function 

Status Readout: Tells you how much 
data is stored or how many copies 
are left to run 

Pause Function: To let you change 
paper, make adjustments 

Self- Test Routine: Performs a 
comprehensive check of most 
internal functions and memory 
Internal Power Supply: No bulky 
plug adapters 

Vertical Mount Configuration: 
Saves desktop space 

Plug-in connections to most 
computer combinations 


ИШЕ 574105 


Without MicroSpooler 
21 Minutes 


CPU time for 20 pagest 
80 CPS Bidirectional 


© SooperSpooler 


INTELLIGERT PRINTER INTERFACE 


Т 


3 


" [ndependently Selectable Baud Rates 
on Serial Ports 

" One Year Limited Warranty** 

" Thirty-Day Money Back 

Guarantee** 

в Four Models: Any Combination of 

Parallel or Serial I/O 
= $199 for 16K parallel to parallel 

unit with an internal power supply 
And When You Need the Very 
Best... 

Remember SooperSpooler, the 
Intelligent Printer Interface with a 
remarkable range of software 
controlled features and formatting 
capabilities. 

See our new MicroSpoolers at 
quality dealers everywhere. For 
immediate answers to your questions, 
call Toll Free 800-525-6705 


Spoolers by Consolink— 


Now you have an Intelligent 
Choice. 
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With MicroSpooler 
16 Seconds 
CPU time for 20 pagest 


For immediate answers to your questions, call Toll Free: 800-525-6705 


Consolink Corporation ,1840 Industrial Circle , Dept. MLI-200 Longmont, СО 80501 (303) 652-2014 


* Formerly Compulink Corporation +60 lines per page, random line lengths, 40 char/line. 
**Consult your dealer or Consolink for details. Assumes CPU can output text at a minimum of 3000 сһаг/ вес. 


message is displayed. The error is quickly 
fixed and compiling resumes. This interac- 
tive technique is very fast. Syntax 
checkers or pretty printers can also scan 
text to locate syntax errors before compil- 
ing. Syntax-directed editors are a sophisti- 
cated solution that prevents errors before 
they occur. Knowledge of the language 
grammar allows these editors to signifi- 
cantly reduce program text entry time. 

We do not think Pascal should be 
"stuffed into a culvert” for the reasons 
outlined by Mr. Pournelle (though Pascal 
does have shortcomings). His comments 
do have merit as a critique of available 
software tools. 


Mark A. Morely 
Stephen J. Schmitt 
2400 Science Parkway 
Okemos, MI 48864 


Jerry Pournelle Replies 

Your point is well made; 1 shouldn't 
want a compiler to make that correction, 
and I see the problem of making one smart 
enough to know what I do want. Yet— 
though your point is well taken—the 
problem is, why would a practical pro- 
grammer use a compiler (rather than an 
interpreter)? Surely there must be ways to 
let the computer do bean counting. 

Some may program splendidly, without 
trivial errors. Alas, I don't. I don't pro- 
gram for a living, and when І want my 
computer to do something, I simply want 
a job done. Thus, simple old interpretive 
BASIC survives, because it gets the simple 
problems solved fast. 

As to Pascals portability, you talk 
about moving BASIC programs from one 
system to another: we've had terrible 
problems moving Pascal programs from 
one compiler to another on the same 
system! Yet for all that, I continue to 
work with Pascal because I too like its 
"philosophy"; it's the way that 
philosophy was implemented that I don't 
care for. 

That's why Гт searching for the proper 
extensions to the standard. . . 

Perhaps the SCUD (UCSD) Pascal is in- 
deed the solution, especially on fast 
machines like the 68000; we're supposed 
to get a Sage computer that runs UCSD as 

the operating system, and if that solves 
the problem, believe me, I'll be glad to tell 
everyone. 

Meanwhile, please read what I said, 
which is "there are times when I am will- 
ing to take Pascal and stuff the language 
into a culvert,” which, I would have 
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thought, implies that those times are out- 
numbered by times when I'm not so in- 
clined—else why would I devote so much 
space to the language? But 1 can't think it 
hurts to chronicle the pains of a computer 
user in trying to learn the language... . 


A Source for Computer 
Aids for the Disabled 


It was very encouraging to see the 
September 1982 BYTE devoted to the ad- 
vancements being made with computers 
for the disabled. 

As a manufacturer of speech-synthesis 
products and a long-time advertiser in 
BYTE, Street Electronics missed the op- 
portunity to inform BYTE readers of our 
dedication in that area. 

A sizable share of Street Electronics' 
sales efforts have been directed to the 
disabled community, including the blind, 
the nonvocal, and others with various 
learning disabilities. The Echo II allows a 
blind individual to program on the Apple 
computer. Our Talking Terminal program 
turns the Apple into a terminal with 
features similar to those discussed in 
David Stoffel's article ("Talking Ter- 
minals," page 218) for a substantially 
lower price. 

We hope BYTE readers find this infor- 
mation as informative as we found the 
September BYTE. 


Andrew Clare, Vice President 
Street Electronics Corp. 

1140 Mark Ave. 

Carpinteria, CA 93013 


Passive Resistance 
Alds Pirates 


Last year the Soviet Union paid 
$500,000 to steal ADABAS source code 
on tape in the United States because, I am 
told, they wereunableto buy a paperback 
edition at W. H. Smith's in London. 

But by Mr. Leach's reasoning (see "Of 
Paperbacks and Program Protection,” 
June 1982 BYTE, page 28), it would ap- 
pear that it is Software A. G.'s fault that 
the Soviets had to steal. Had it priced 
ADABAS at $100 instead of $100,000 the 
Saviets could have bought 5000 copies 
legally! 


Similarly, am I expected to rationalize 
obtaining a photocopy of International 
Resource Development (IRD) Inc.'s in- 
dustry analysis and forecast, The Robot 
Market Explosion, because $1285 for 150 
pages could only be justified by gold- 
impregnated ink and then only if pages 
are embellished with solid print areas. 

In thumbing through BYTE and other 
publications, І have come across nu- 
merous attempts at oversimplifying what, 
after all, is a complicated subject. Mr. 
Neiburger's and Mr. Pelczarski's decisions 
must not be mistaken for do-all, cure-all 
solutions. (See "Outsailing the Software 
Pirates," June 1982 BYTE, page 26.) Apple 
Computer's Mike Markkula has merely 
made a decision that is a far cry from a 
solution—and then again such a decision 
is easier made by a hardware vendor than 
a software vendor. 

Attempts to solve the problem must 
first of all recognize what the problem is 
(i.e., giving due benefit to owners of in- 
tellectual property). Marc Brown in his 
article "New Court Created to Strengthen 
Patents" (Electronics, June 30, 1982, page 
24) reports on how the U.S. Court of Ap- 
peals for the Federal Circuit сап make 
litigation less expensive and heard by 
judges in the know. Bill HR 6420 seeks to 
punish software pirates. Апа Atari would 
not hesitate to take any pirate to court. 

Why isthere preference for legal protec- 
tion and expensive, tedious legal redress? 
The answer lies in the absolute belief on 
the part of intellectual property owners 
that pirates are not pirates because they 
are naive or dumb. On the contrary, they 
are smart enough to hide behind an im- 
practical legal quagmire, So let us look at 
come basic facts: 


1. The price of software is not 
synonymous with the cost of its repro- 
duction. In addition, the development 
cost must be recouped. Other factors 
include the applaudable desire to make 
money and pride in being able to 
charge more than the guy next door 
because you have a superior product. 
Mr. Leach is trying to enforce uniform 
mediocrity, which is fundamentally 
against the concept of free competi- 
tion. 

А person buys software because it is 
worth it. So we have $10 software and 
we have $1 million software. But $1 
million paperbacks are difficult to sell, 
and in the absence of intimidating 
paperwork and antipiracy con- 
trivances, impossible to insure. 


Circle 191 on inquiry card. «e» 


7 Бі ric boking for ` 
196 PR perfor Der >». 


IBC MIDDI CADET" ALTOS '" ACS 8000-10 


Maximum Users Q Maximum Users 4 

Disk Storage 20 MB Disk Storage 10 MB: 
Memory 256 KB'" Memory 208 KB 

CPU Speed 6 MHz CPU Speed 4 MHz 
Benchmark (lapsed time) 1:44 Minutes* Benchmark (Elapsed time) 5:03 Minutes’ 
List Price $7495.00 List Price $7995.00 


The IBC MIDDI Cadet is better, faster and less expensive than the ALTOS АС5-8000-10 апа 
others. That's why we call it the heavyweight performer. 


Because the MIDDI is completely software compatible with ALTOS, ONYX™, Dynabyte™ and 
others using CP/M™ 2.2, MP/M™ |1 or OASIS™, you can transport your applications software to the 
MIDDI without modification. So why not take the benchmark test yourself. 


If you are an OEM, system integrator, multiple end user, or dealer for any of our competitors, 
send a copy of your application program to IBC. We will run your software on the MIDDI without 
modification and give you the elapsed time in minutes, You be the judge. If it really is faster 
than your current hardware апа it is, Then you owe it to yourself and your customers to switch to 
IBC. 


So remember! When you want a heavyweight performer at a low price, conico , m- 


OUTSIDE THE USA WITHIN THE USA ex ж we 
ТӨС. си Business Computers IBC’ DISTRIBUTION Ж е 6-4 Ф. 
21592 Marilla Street 4185 Harrison Blvd., Suite 301 | 

Chatsworth. СА 91344 Ogden, UTAH 84403 Pour ust under ASIS : 

(213)882.9007 TELEX МО. 215349 (801) 621-2294 ' üpgrooeobie to 512 к Byres турада, й SE ems ? 14 
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RINTER 


OPTIMIZER 


oprimizer 


Why buy a mere "spooler" when you 
can have THE PRINTER OPTIMIZER? 


* 64k to 256k spooling buffer 

* adapts different brands - can 
mix Serial and Parallel 

* character conversion: 1 to 1, 
1 to many, many to 1, ignore 

* pushbutton automated access to 
your printer's various type 
styles and printing modes 

* several ways to PAUSE printing 

* access any character, graphic 
design or printer "trick" from 
any program at any time 

* special features for use as 
a MODEM buffer 


The cost effective alternative. 
Converts IBM, Adler/Royal, Olympia 
and other Electronic Typewriters 
into letter quality printers. 


* 2K memory buffer 

* access all typewriter characters 
and automated features 

* Serial or Parallel versions 

* Many proprietary features and 
commands insure compatibility 
with your system and software 

* Typesetting capability! 


РЕТІ: 


Super low cost adaptor for new 
inexpensive portable Electronic 
Typewriters can yield typewriter 
and letter quality printer com- 
bination for around §500 total! 


* perfect for "personal use" 

* easy "plug-in" Parallel 
connection to most computers 

* compatible with popular word 
processing programs 


APPLIED 
CREATIVE 
TECHNOLOGY 


2723 Avenue E East, Suite 717 
Arlington, Texas 76011 
[B17)-261-6805 
[BOO])-433-5373 
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Letters 


"Paperback" software is suitable for 
consumer-type software. But certainly 
not for any old software. In fact, some 
publishers practice antipaperback 
strategy. For example, Walt Disney 
Productions would not license video- 
tape (video tape is the paperback of 
films) distribution of full-length car- 
toons. Consequently, it is easy to pro- 
secute anyone who sells Snow White 
on tape. 

2. The price of software is not related to 
the price of hardware. You should be 
able to buy $100 software for the IBM 
3081 and $10,000 software for the 
Osborne 1. Again, one buys software 
because it is worth it, not because it is 
cheap. But the same software for large 
computers can cost more than it does 
for small computers. Example, Cin- 
com's Total for minicomputers costs 
$20,000 but for mainframes it may cost 
$100,000; not because of relation to 
cost of hardware, but because the 
mainframe user derives more benefits 
from its use, Similarly, software may 
be "free." Hewlett-Packard lets you 
have Image when you buy a minicom- 
puter. Of course, you can bet your 
bottom dollar that this software will 
not run on any other machine. 

3. Somewhere in the world there are peo- 
ple and businesses whose only source 
of income is the sale of software. Can 
you blame them for being chagrined by 
uncontrolled copying of their soft- 
ware? 

4. Somewhere in the world there are peo- 
ple who are conspicuously, naively, or 
conveniently unaware that somewhere 
in the world there are people and 
businesses whose only source of in- 
come is the sale of software. So it is 
pointless in counting on conscience to 
protect your investment in software 
development. 

Mr. Neiburger's control of the situa- 
tion—by sending updated software 
only to licensed users—is a good but 
incomplete solution. Who wants up- 
dated Pac-Man? 

5. Somewhere in the world there are peo- 
ple who have no qualms about giving 
disks upon disks full of other people's 
software when they sell a machine. 
Because they derive no direct benefit 
from this copying, how would the law 
catch up with them? 

6. Somewhere in the world there are peo- 
ple who would make money selling 
pirated software. It is worth it. Apple 
won't prosecute. Tandy won't pro- 


secute. Papa and Mama cannot afford 
to prosecute. And even Mr. Neiburger 
would not prosecute discovered 
pirates; he prefers to convert them to 
dealers. Those not discovered get away 
scot-free. 

7. Copyright and patent legislation is im- 
precise for the purpose of software 
property protection. Because Mr. 
Neiburger, for example, dishes out 
source code, can he prosecute someone 
who modifies it and then sells the 
modified object code? Is the modified 
program provable by Mr. Neiburger as 
a derivative of his software, or can the 
modifier simply say his software is 
reverse-engineered? 

Even then, is reverse-engineering a 
valid defense? If a game can be 
patented, who cares if you wrote the 
source code yourself by understanding 
what someone else's implementation 
does? The end result is the same game! 
The recent Atari judgment seems only 
to be concerned with whether it is the 
same game—not whether one program 
is a copy of the other! 

Therefore, is SB-80 an infringement 
on CP/M? After all, SB-80 uses the 
same system calls and parameters. It 
does what CP/M does. And, is Idris an 
infringement on Unix? 


Clearly, we have not heard the last of 
software copyright and patents. Clearly, 
there is no panacea. Clearly, there should 
be no romanticism in the criticism of soft- 
ware pirates. But it's also clear that any 
legislative attempt to protect software 
copyright owners will not stop piracy. It 
merely makes more criminals. And please 
don't go away thinking humans by nature 
refrain from breaking laws. Fifty percent 
of working Americans drive above 55 
miles per hour every дау! Nobody says 
you cannot break laws. All it means is 
that you are liable to get caught if you do. 

The situation, apart from being frus- 
trating for our business, is rather in- 
sidious. А system vendor who insists on 
licensed copies of operating systems, lan- 
guages, utilities, and applications is at a 
disadvantage to pirates, is assailed by pro- 
spective customers as do-gooders, and 
given absolutely no backup by copyright 
owners to handle the situation. 

While the legislature is mulling over 
what laws to enact, I think the least copy- 
right owners can do is to stand up. It may 
be expensive to sue the user of an in- 
fringed copy. But it is also not worth 
spending thousands of dollars to defend 

Text continued on page 24 
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systems now can be yours. EASILY! For 
instance, wouldn't you like auto-repeat, and hi- 
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АКЕ YOU STILL 
PRINTING 


WITHOUT USING 
A MICROBUFFER? 


WHY? 


USING YOUR COMPUTER 
TO DRIVE YOUR PRINTER 
IS A WASTE OF TIME. 


While your printer is running, your 


computer is tied up . All you can 
do is twiddle your thumbs until 
the program is finished. 


MICROBUFFER ALLOWS YOU 
TO PRINT AND PROCESS 
SIMULTANEOUSLY. 


You just dump your printing data 
directly to Microbuffer, whoosh!, 
and continue processing. 

Microbuffer accepts data as 
fast as your computer can send 
it. It first stores the data in its 
own memory buffer, then takes 
control of your printer. 

It's that easy. 


THERE IS A MICROBUFFER 
FOR ANY COMPUTER/PRINTER 
COMBINATION. 


Microbuffers are available in 
Centronics-compatible parallel 
or RS-232C serial versions. 


FOR APPLE il COMPUTERS, 
Microbuffer Il features on-board 
firmware for text formatting and 
advanced graphics dump 
routines. Both serial and parallel 
versions have very low power 
consumption. Special functions 
include Basic listing formatter, 
self-test, buffer zap, and 
transparent and maintain modes. 
The 16K model is priced at $259 
and the 32K, at $299. 


FOR EPSON PRINTERS, Microbuffer 
is $159 in either an 8K serial or a 
16K parallel version. The serial 
buffer вирройв both hardware 
handshaking айа ХОМ-ХОЕР 
software handshaking at madd 
rates up to 19,200. Both inter- 
faces are compatible with Epson 
commands including Graftrax-80 
and Graftrax-80 +. 


ALL OTHER COMPUTER/PRINTER 
COMBINATIONS are served by the 
in-line, stand-alone Microbuffers. 
(Pictured here, twice actual size.) 
Both serial and parallel ver- 
sions are expandable up to 256K. 


The serial stand-alone will sup- 
port different input and output 
baud rates and handshake pro- 
tocol. The 32K model starts at 
$299, $349 for 64K, and 64K add- 
ons (for up to a total of 256K) are 
just $179. 


SIMPLE TO INSTALL. 


Microbuffer Il is slot-independent. 
It will fit directly inside the Apple 
ll in any slot except zero. 

Microbuffer for your Epson 
mounts easily in the existing 
auxiliary slot directly inside the 
Epson printer. 

The stand-alone Microbuffer is 
installed in-line between virtually 
any printer апа any computer. 


MICROBUFFER FROM 
PRACTICAL PERIPHERALS. 


When you think of how much 
time Microbuffer will save, 
can you afford to not have one? 


PRACTICAL PERIPHERALS, INC.™ 
31245 LA BAYA DRIVE 
WESTLAKE VILLAGE, CA 91362 
(213) 991-8200 
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CAST BETTER, FASTER 
SPELLS WITH OUR 
СІ-С86 С COMPILER 


Weave 
a spell with 


the CI-C86 С Compiler, 


especially designed for use with: 


е CPM86 and МРМ86 * DEC Rainbow е Zenith ZIOO 
e MS-DOS e Victor 9DOO » Lomas 8086 ғ Eagle 

е IBM Personal е Sirius е Altos 8600 e Columbia 1400 
е |BM Displaywriter • МЕС АРС • Compupro 86/87 • And Many More 


СІ puts all the magic of C at your finger- 
tips with all of K&R, a full support library, 
8087 support and much more. 


Merlin would approve! 


e Seattle 


Disk and documentation 5250. 
Overseas airmail $20. 


For further information, please contact: 


Computer Innovations, Inc. 
75 Pine Street 

Lincroft, New Jersey (07738 
Telephone: (201) 530-0995 


С88 and СІ-С88 are trademorks of Computer рен іпс 
CPM and MPM are Ше мд e em Reseorch 

MS-DOS is a trademark of Mic 

ІНМ is а trademark ot ралады — Machines 

DEC is а trademark of Digital Equipment Carp 


C COMPILER 
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the “savings” of $750 by using, say, 
pirated Microsoft COBOL. 

My questions to companies like Micro- 
soft, Digital Research, Visicorp, Softech, 
and others are quite simple: 


ФГо they agree their software is of value 
to licensed users and pirates alike? 

elf the software is of value, would it then 
stand to reason that a pirate user cannot 
simply do without the software in his 
business or profession? 

eShould such users be found, it would 
cost them plenty to either defend an in- 
fringement suit or stop using the software, 
making it penny wise and pound foolish 
to use pirated software in the first place. 
Therefore, will these software companies 
prosecute such users if the identities of 
these individulas are brought to com- 
panies’ attention? 


I guess the ball is in the court of those 
who are hurt most by pirates. If they do 
not stand up for their rights, pretty soon 
nobody else will. 


K. C. Toh, Group Managing Director 
Unidata Snd. Bhd. 

6th Floor 

Syed Kechik Foundation Building 
Bangsar, Kuala Lumpur 22-16, Malaysia 


PC Software Irksome 


I recently got a personal computer after 
years of intermittent use of various main- 
frames and languages. My new computer, 
an IBM Personal Computer, is apparently 
considered а well-designed, well-imple- 
mented system. I have no complaints 
about the hardware except the usual ones 
about the keyboard. But if its software is 
truly well designed and executed compared 
with that on other microcomputers, then I 
am astounded. Microsoft, which wrote 
PC-DOS and BASIC for the machine, 
forces users to memorize a large amount 
of arbitrary material and seems to expect 
all users to be system programmers. 

For example, most I/O statements in 
BASIC take arguments. I know at least 
four different syntaxes for specifying 
multiple arguments: 


(х,у),2 
х,у 
х,у 
(х,у) — (w,z) 


THE SOLUTION IS IN THE VISISERIES. 


No matter what kind of problems 
youre trying to solve with an IBM 
Personal Computer, there’s a program 
in the ever-expanding VisiSeries™ line 
that will give you the solution. Faster, 
better, smarter. 

Take our VisiCalc” program for 
the IBM Personal Computer. It’s #1 in 
the business. Because it takes the work 
out of working with business numbers. 
The VisiCalc program is the powerful 
“electronic worksheet” that speeds 
planning and budgeting. You can ask 
“what if?” and see the answers imme- 
diately. So youcan analyze the impact 
of decisions before you make them. 

Our VisiTrend/Plot™ program 
makes it easy to analyze data and see 
the results in easy-to-understand 
charts and graphs. 

With our VisiFile™ program 
you Can organize, maintain and more 
effectively use the information your 
business needs. 

Is alot of your workday taken up 


with scheduling projects and esti- 
mating costs? Our VisiSchedule™ pro- 
gram will help you do it better, with 

a lot less work. 

And for helping you manage your 
valuable time, organize your personal 
information, nothing could be of more 
value than our VisiDex? program. 

Our VisiCalc Business Forecast- 
ing Model™ package will give you 
vital financialinformation 
about your business. 

And our Desktop/ 

Plan™ program will 
speed andauto- {| 
mate all your 
financial and 
business 

planning. 

Put the 
VisiSeries 
programs to 
work on your 
IBM Personal 
Computer. 


© 1982 VisiCorp. IBM is a trademark of International Business Machines Corporation. 


Get all the details from your 
VisiCorp retail computer dealer. Or 
write Customer Services, VisiCorp, 
2895 Zanker Road, San Jose, CA 95134. 


THE VISISERIES 
FOR. THE IBM 
PERSONAL COMPUTER. 
FROM 
VISICORP” 
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We “СО ut Out PC-DOS uses slashes (/) to separate some 
arguments and commas for others. Fur- 

| thermore, commands that аге common to 

e both PC-DOS and BASIC are completely 


different. (DIR versus FILES, for 
example.) 

The crowning example of an avoidable 
idiocy is the names of the commands for 


finding the cursor position. To find the 
line the cursor is on, use "CSRLIN". To 


THE PURCHASING AGENT is your computer buying company. 
We negotiate the purchase of millions of dollars of hardware and software 
at the best prices each year. Our buying power gives you more hardware 
and software for your money. Our fee is 2596 of what we save you off list price. 
By participating in the savings, we share a common goal — to save you money. 


Call us for your price on any product not listed. All prices shown find the cursor column, however, instead 
include our fee. of "CSRCOL", we have to use “POS(n)”. 
Not exactly consistent or easy to 
COMPUTERS IBM Personal comp. CALL PRINTERS : 
кексе Шаа 480 remember. And the argument (n) is only a 
Alpha Micro 1000 VW $5,960 AST CALL Brother, parallel, daisy 853 dummy argument. It can be anything the 
Alpha Micro 1030 12,047 Baby Blue CALL C. Itoh, F- 10, daisy 1,350 ч М 
Alpha Micro 1051 17,634 Davong5meg.H.D. 1,575 Diablo 620, daisy programmer wants (i.e., the computer 
Alspa AC1-2/SS 2,320 Diablo 630 API 1,825 25 cps 1,195 , : ic 
Altos 8000-10 5,050 NEC 3550 1,995 Diablo 630, daisy 2,050 doesn't really need itl). My only hypo 
Altos 8600-10 7,586 Seattle boards CALL  IDSPrism1320ptions 1,430 thesis about why one is required is that it 
Altos Series 5-15D 2,100 & all ІВМ peripherals САШ. МЕС 3510 САЦ. np : 
Altos Series 5-5D 4395 IBC Cadet 4211 МЕС?ЛОЮО 2325 is intended to confuse and discourage new 
Apple 2+ 48K 1,208 Micromation CALL NEC/Sellum 1, 16K, programmers, so that they will be forced 
Associate CALL Molecular CALL tractor 2,595 
BMC 20 B 5,422 Morrow Micro Decisions CALL Qume 9/45 full panel 1,865 to buy canned software. 
Burroughs CALL NEC 16 bit APC system CALL Qume9/55 full panel 2,180 : , : ч 
California Computer NEC 8000 64K PC sys. 2,266 Smith Corona TP-1, daisy 681 Finally, I must mention BASIC 5 чоп 
SER 300-1A 4,414 honus Avantage 2,625 Tally 23 САП. screen editor. It is wonderful. But it would 
Columbia Data CALL orthStar Adv. H.D. 5 4,395 exas Instr. 10 12 4 A 
Compupro Godbout™ NorthStar Hor. 64K 816 CALL have been more wonderful if Microsoft 
214 ds ERE ae xd Min € had defined the first five function keys to 
ys. i nyx 4 қ 1 , 
Cromemco System 1 2946 Osborne CALL OTHER PERIPHERALS do what they do in EDLIN, which is the 
Cromemco System 2 3,400 Sanyo1000 1,540 : : : 
Cromemco 68000 Seattle System 2 3,251 Amdek Color Il term. 694 editor when YOR We in DOS and which 
System 1 4805 Теў дер TH p ia da з к. has some very useful functions. Instead, 
DEC УТ-180хх 3,34 elevideo TS-802H 4,45 orvus 10 meg. H.D. , : 
Dual 12636 Televideo 15-806 5200 DEC VT-100 terminal 1.49% you have some rarely used expressions, 
Dynabyte 26% OFF Уесіог 2600 3895 Houston Instr. ОМР-2 820 such as TRON and "LPTI1:", to save а few 
Eagle II 2,350 Vector 3005 5,495 Houston Instr. DMP-4 1,195 : м : 
Epson Computer CALL ^ Vector4 CALL Houston Instr. DMP-7 1,793 fractions of a second of typing time. 
Fortune CALL — Victor CALL Morrow 20 meg. H.D. 3,650 " "Lafimit it I don't ike BASIC to begin 
Mastercard, VISA at 3% handling fee. Prices subject to change without notice. Minimum fee $150 with. I'm really just waiting for a decent 
version of APL to come out. (IBM's 
EXPORT SERVICES AVAILABLE. BASIC doesn't even support two-dimen- 


We are agents for overseas computer dealers and disbributors. 


INTEANATIONA L TELER 436861 sional matrices. The ability to use n di- 


mensional arrays again and to manipulate 
them easily will make my fingers dance 
with joy.) But I pity all the people who 
will think that writing their own programs 
has to be this painful. 

None of these problems are critical or 
make the machine unusable. Indeed, for 
someone who writes programs on it every 
day, they probably soon recede from con- 
sciousness as the various quirks are 
memorized. But why should I, who will 
never do much programming, have to 
struggle to remember or look up each 
function I use? Am I expecting too much? 
Perhaps for people who have used 
previous generations of microcomputers 
these problems are trivial compared with 
what they are used to. But I see no reason 
to accept such obvious flaws. 


On The Frontier of High Technology and Value. 


THE 
PURCHASING 
AGENT 


1635 School Street 
Moraga, СА 94556 


Call Toll Free 
800-227-2288 
In California 
(415) 376-9020 


Roger E. Bohn 
73 Boston St. 
Somerville, MA 02143m 
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I run out of memory?" 


Most people do run out of memory 
with only 18K VisiCalc* workspace. 
But you can expand your Apple 11% 
to 177K VisiCalc memory! You 

can also get 80-column display, 
lower case letters, and hard disk 
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support—all without buying 
a bigger computer. 

The Saturn expansion system for 
VisiCalc consists of a preboot dis- 
kette, one or more plug-in RAM 
boards, and an optional 80-column 
display board. You can put the 
Saturn boards in any slot. And with 
all that memory, our software lets 
you save files on morethan one 
diskette. 

Each Saturn RAM board includes 
additional software for other pro- 
gramming applications. So your 
BASIC, PASCAL, and CP/M pro- 
grams get an extra bonus. 


Ask your computer dealer for 
more details about the Saturn 
memory expansion systems. See 
how much bigger and better your 
models can become! 


*VisiCalc is aregisteredtrademark of VisiCorp. Apple Il isa 
registeredtrademark of Appie Computers, Inc. 


SATURN 
SYSTEMS v 


PO. Box 8050 
3990 Varsity Drive 
Ann Arbor, MI 48107 


1 (313) 973-8422 


BYTE January 1983 27 


Ranas disk drive was 
twice as good as Apple's 
with one head. 


Now we have two. 


We added another head 
so you won't have to buy another disk. 


That's the beauty of a double sided head. A 
floppy disk which allows you to read and write on 
both sides. For more storage, for more information, 
for keeping larger records, 
and for improved perfor- 
mance of your system. 
That's what our new Elite 
Two and Elite Three offers. 
Its the first double headed 
Apple® compatible disk 
drive in the industry. And of 
course, the technology is 
from Rana. We're the com- 
pany who gave you 163K 
bytes of storage with our Elite One, a 1496 increase 
over Apples. And now with our high tech double 
sided heads, our Elite Two and Three offers you two 
to four times more storage than Apple's. That's 
really taking a byte out of the competition. 


. Rana's double sided heads give Apple 
I| superior disk performance power 
than second generation personal com- 
puters such as IBM's. 


We putour heads together 
to give you a superior disk drive. 


We designed the Elite Three to give you near 
hard disk capacity, with all the advantages of a 
minifloppy system. The double sided head oper- 
ates on 80 tracks per side, giving you a capacity of 
652K bytes. It would take 4% Apples to give you 
that. And cost you three times our Elite Three's 
reasonable $849 pricetag. 


It takes 42 Apples to Rn the capacity sm 


of our superior Elite Thre 
— E 
=x = 
= lS 
= = 


The Elite Iwo offers an impressive 326K bytes 
and 40 tracks on each side. This drive is making a 
real hit with users who need extra storage, but 
don't require top-of-the-line capacity. Costwise, it 
takes 2Ve Apple drives to equal the performance of 
our Elite Two. And twice as many diskettes. Leave it 


to Rana to produce the most cost efficient disk 
drive in the world. 


We've always had the guts to be a leader. 


Our double sided head may be an industry 
first for Apple computers, but nobody was surprised. 


(8) Apple is a registered trademark of Apple Computer, Inc. 


They ve come to expect it from us. Because Hana 
has always been a leader. We were the first 
with a write protect feature, increased capacity, 


Your word processor stores 5 times as many pages of text on an Elite Three 
diskette as the cost ineffective Apple. 


and accurate head positioning. A first with attrac- 
tive styling, faster access time, and the conve- 
nience of storing a lot more pages on far fewer 
diskettes. We were first to bring high technology to 
a higher level of quality. 

So ask for an Elite One, Two, or Three. 
Because when it comes to disk drives, nobody 
uses their head like Rana. 


Ranasysiems 


20620 South Leapwood Avenue, Carson, CA 90746 213-538-2353. For dealer information call 


toll free: 1-800-421-2207. n California only call: 1-800-262-1221. Source Number: ТСТ-654 
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Available at all participating Computerland stores and other fine computer dealers. 


Product Description 


The Compaq Computer 


A portable and affordable alternative 
to the IBM Personal Computer. 


Mark Dahmke 
Consulting Editor 


What emulates an IBM Personal Computer, can easily 
be carried from place to place, and costs a lot less than 
the competition? The Compaq computer, and because it 
can run any major business and professional software 
written for the IBM PC, it looks like a sure winner. I 
visited the Compaq Computer Corporation's head- 
quarters in Houston recently to try out a prototype of its 
brainchild. | 

The Compaq computer is a full-function portable busi- 
ness computer that resembles the IBM PC in almost every 
way. Not only did Compaq obtain a license to use 
Microsoft's MS-DOS, but the company's designers also 
rewrote the low-level system functions used by BASIC 
and the operating system from the specifications required 


Photo 1: The Compaq computer is a portable system that is 
compatible with the IBM Personal Computer and less expensive. 
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by the higher-level software. By rewriting instead of 
copying the code, the designers circumvented copyright 
infringement yet still created a computer that can run 
IBM PC software. This interesting approach to 
duplicating the functions of the IBM PC, as well as the 
overall quality of the machine, is a testament to the 
designers engineering expertise. The designers, who 
came from such major microelectronic corporations as 
Texas Instruments, have experience in every aspect of the 
industry, from portable terminals to Winchester disk 
drives. Their efforts led to the development of a proto- 
type Compaq in less than six months. (See photo 1.) 


The Physical Design 

The Compaq computer is designed to be portable, and 
although it weighs 28 pounds, it achieves that goal. To 
transport it, you simply secure the keyboard to the main 
unit by locking two sliding latches. The closed case mea- 
sures 20 by 8.5 by 15.3 inches and has a built-in carrying 
handle. 

The cabinet is a plastic shell that has access panels on 
three sides for servicing. You can reach all of the circuit 
boards by removing the top panel and exposing the 
aluminum chassis. You can then open three main key- 
hole-mounted aluminum panels to reach the video dis- 
play, the 120-watt power supply, the expansion slots, 
and the motherboard (see photo 2). The aluminum 
chassis, panels, and a special front panel around the 
video display and disk drives are elements in a design that 
complies with all FCC emission standards for personal 
computers. (In fact, an independent lab report indicates 
that for all frequencies tested, the Compaq was more 
than 10 decibels below the standard.) 
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EXPLORE THE WORLD OF COLOR OUTPUT WITH Dot Plot™ graphics, Auto Sheet Feed for single- 
THE PRISM PRINTER". When it comes to color sheet and letterhead applications, it's compan- 


graphics, output quality used to be a function ion Cassette Feeder for high volume word- 
of price. That is, until Integral Data Systems in- processing applications, special character sets, 
troduced the revolutionary new Prism Printer. and more. 
The modular design of the Prism Printer now All Prism Printers offer as standard features 
allows you to upgrade by modular components, correspondence-quality output in a single pass 
including the ability to produce brilliant color with our exclusive overlapping-dot Maisey 
output at a fraction of the cost of any other Mode™, and dual-speed capability for high- 
color printer / plotter available today. speed printing of 200 cps with our Sprint 
Prism Printer "paints" in strong, vibrant colors — Mode". In addition, we offer software packages 

to help display the ups and downs of complex which enable you to print color graphics from 

| data quickly, point out changes, show trends, Apple II" and the ІВМ" Personal Computer. 
and make your point unforgettable, because If you're looking for a new high in your output 
color communicates. You can produce output quality, at a lower price than you thought possi- 
quality such as you see in this beautiful ble, check out the Prism Printer now at 


graphic representation of the ocean 
floor made at Woods Hole Ocean- # 
ographic Institution. 

And whether your output 
requires color or not, that's only 
one facet of Prism Printer's up- 
gradable flexibility. In addition to 
Prism Color™. there are other Milford, New Hampshire 03055 

; | н 227 Telex: 953032 
optional modules for virtually any EZ 


mui. | ж Toll-free 1 (800) 258-1386 
application you can think of — NH, Alaska and Hawaii, (603) 673-9100 


your local dealer. Color that peaks for 
itself, from the innovator in imaging 
technology, Integral Data Systems. 


Sus 
X / Integral Data Systems, Inc. 


А Whole New Spectrum of Imaging Ideas 


E ut 


PRISM PRINTER™ 


Photo 2: By removing the top, you can easily reach the circuit 


boards, video display, and power supply for servicing. 


At a Glance 


Name 
The Compaq Computer 


Manufacturer 

Compaq Computer Corporation 
12337 Jones Rd. 

Houston, TX 77070 

(713) 890-7390 


Components 

Size: width 20 inches, depth 15.3 inches, height 8.5 
inches 

28 pounds 

Intel 8088 16-bit microprocessor and socket for 
future addition of inte! 8087 coprocessor 

128K bytes of RAM [random-access read/write 
memory}, expandable to 256K on the main system 
board 

9-inch high-resolution video display; 25 lines, 80 
Characters; high-resolution graphics with RGB color 
monitor connection, adjustable viewing angle; 
composite video connector; RF modulator 
detachable 6-foot retractable coiled cord; 83 keys 
in IBM-identical keyboard layout; 1 O-key numeric 
раа and 10-кеу function pad; adjustable typing 
angle | 

320K-byte double-sided 5%-inch floppy-disk drive 
included; optional second 320K-byte drive 

three ІВМ PC-compatible expansion slots; parallel 
printer interface included 


Weight: 
Processor: 


Memor y: 


Display: 


Keyboard: 


Storage: 


Expansion: 


Software 

MS-DOS operating system and BASIC licensed from Microsoft; IBM 
PC-compatible; can run all major business and professional soft- 
ware packages sold for use on the IBM PC 


Optlons 

serial-interface board, 320K-byte disk drive; 64K-byte memory in- 
crements to an additional 1 28K bytes; light pen for use with color 
monitor; asynchronous communications interface 


Price 
$ 2995 for a basic system with 128K bytes of memory, one 
320K-byte disk drive; 53590 for a two-disk-drive system. 
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Photo 3: A sliding door conceals a storage compartment, the 
power switch, and the ventilation fan. 


On each side of the computer, you'll find a sliding 
door. One conceals a storage compartment for the power 
cord and the power switch and provides an opening for 
the ventilation fan (see photo 3). To plug the power cord 
into its standard chassis socket, you must first open the 
access door, which prevents the computer from overheat- 
ing. The second access panel covers the expansion slots 
(see photo 4). 

Although the Compaq keyboard is the image of the 
IBM PC, it is actually quite different in several respects. 
The Compaq's keys have a softer touch and the hard- 
wired click is missing. You can select your own level of 
audible feedback for keystrokes by simultaneously press- 
ing the ALT key and the + or — key to raise or lower 


The Compaq's floppy-disk drives 
have major advantages, Including 
320K bytes of storage capacity 
each. 


the volume from no click to a loud one. The keyboard 
connects to the computer by a 6-foot coiled cord that is 
stored in a tube built into the front of the unit. Both the 
computer cabinet and the keyboard have recessed feet 
that let you elevate the unit to a five-degree angle. You 
can also angle the video display five degrees. 


Disk Drives 

The Compaq uses Control Data Corporation 5%-inch 
floppy-disk drives because they have three major advan- 
tages. First, they are much quieter than the IBM PC's 
single-sided Tandon drives. Second, when you turn the 
Compaq off, the two read/write heads remain unloaded, 
so they won't touch each other. For a portable computer, 
thats an important feature because it eliminates the 
possibility of the heads damaging each other in transit. 


2 GREAT IDEAS... 
Down to Earth 
^ |. Products 


6 Slot Motherboard 
Complete power supply 
. Шіһге regular or Thinline drive 


505-5100 CHASSIS ғ 
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SDS-MULTIPLEXER/DISPLAY аш = 
Three RS232C 1 lo 2 Switches =.= 
Two Seven Segment Status Display al 
(Can be used as а line monitor for data e жү "Чүш! а 


communications link) 
(roule RS232 to one of two devices) 


NEC-FLOPPY DISK DRIVE 


Double Sided 

Singie Denally/Double Density 
Up to 2.4 Megabyte 

SPECIAL PRICING 


SDS-HARD DISK INTERFACE 


Micropolis 1220 Series a | 
Interlace Adapter = 


SDS-SINGLE BOARD COMPUTERS 
ZO0A CPU 64K Bank Switch Memory 

2 R$232 Channels 4 Timers IEEE 696 Buss 
interlace 

4 Parallel poris 

МЕС 765 FDC with PLL to ай Shugari 
compatable drives (SOS-Master only) 


ae 


з 
Ы 


[216] 331-8500 Telex. 980971 М 


Photo 4: А second access panel covers the three expansion slots. 


The Brains Behind the Operation 


The Compaq Computer Corporation was founded in Feb- 
ruary of 1982 by three former Texas Instruments (TI) senior 
managers. Rod Canion, president and chief executive officer, 
was manager of three different ТІ Product Customer 
Centers, where research, engineering, and marketing depart- 
ments combine their efforts to create new products and bring 
them into the marketplace. James Harris was a vice-president 
of engineering who managed several key engineering and 
product-development efforts at TI, including 5%4- and 8-inch 
Winchester disk drives, the 770 intelligent terminal, and the 
development of bubble-memory storage for other products. 
Harris also shares the patent for the architecture of the TI 990 
computer. William Murto, a former vice-president of mar- 
keting and sales for TI, managed business development and 
product planning there. 

Compaq has raised more than $10 million in funding from 
major venture-capital firms. The lead investor was Sevin 
Rosen Partners, headed by Benjamin Rosen, the respected 
personal computer industry analyst who publishes the Rosen 
Electronics Letter, and L. J. Sevin, founder of Mostek. 


While the company recommends that you insert a card- 
board retainer when you transport the unit, the designers 
assume that most people would forget or wouldn’t be 
able to find the cardboard when they wanted to move the 
computer. To offer additional protection, the drives are 
shock mounted. The third advantage of these drives is 
their storage capacity. Each double-sided disk drive holds 
320K bytes of programs or data. You can still read stan- 
dard IBM disks with the Compaq, but you also have the 
option of formatting user disks for twice as much storage 
as the standard IBM PC offers. 

Unlike the IBM machine, the Compaq does not have a 
disk-drive expansion connector from the disk-interface 
board, but you can plug an IBM floppy-disk controller 
board into one of the expansion slots and add two addi- 
tional drives. Finally, the Compaq, in another variation 
from the IBM PC, does not have a cassette interface; the 
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Compaq 5 disk drive is a standard feature, so its designers 
chose not to include one. 


Memory Capacity 

The Compaq comes with 128K bytes of RAM 
(random-access read/write memory) soldered in to in- 
crease reliability. You can expand to 256K bytes of RAM 
on the motherboard. By comparison, the IBM PC comes 
with 16K bytes of RAM and can expand to 64K bytes on 
the motherboard. The design of the Compaq mother- 
board gives you access to the additional memory-chip 
sockets without requiring you to remove the board. 

The large amount of RAM in the Compaq enabled its 
designers to omit the cassette BASIC interpreter in ROM 
(read-only memory), one of the IBM PC's features. With 
128K bytes of RAM on the Compaq, you can use 
BASICA (Advanced Disk BASIC on the DOS disk) 
without sacrificing RAM memory space needed for 
programs. 


Monochrome and Graphics 

The Compaq improves upon the design of the IBM PC 
by consolidating monochrome and color graphics into 
one board. Hence you get the best of both worlds in one 
monitor display. Internally, the software always recog- 
nizes the color-graphics board and acts accordingly. 
When you specify the 80- by 25-line mode, however, the 


W/ith both monochrome and color 
graphics on one board, you get the 
best of both worlds. 


hardware switches to the character set of the mono- 
chrome board. The available character sets are identical 
to those on the IBM PC, and the Compaq has both RGB 
(red-green-blue) and composite-video outputs as well as 
an RF (radio-frequency) modulator output so that you 
can connect the computer to your television. 


Ultimate Compatibility 

When a company advertises a computer as being “ІВМ 
PC-compatible,” the best way to test its claim is to try to 
load an IBM release of PC-DOS, CP/M-86, or the UCSD 
p-system. I didn't have the p-system, but I did have both 
PC-DOS and CP/M-86 and was able to try both of them 
on a prototype of the Compaq computer. The systems 
loaded and executed perfectly, with the exception of the 
BASIC on PC-DOS, which wouldn't execute because the 
Compaq doesn't have ROM BASIC. The BASICA pro- 
vided on disk and all of the IBM PC sample BASIC pro- 
grams found on the PC-DOS disk ran without incident. I 
also tried some CP/M-86 assembler-level software that I 
had written, and it worked without a hitch as well. I 
spent about an hour loading and running a number of 
game programs and some professional packages such as 
Wordstar and Supercalc. With one exception, they all 
worked correctly. The one that didn't was a game pro- 
gram that ran perfectly but died when I tried to terminate 
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IBM 
compatible ... 


Go first class ... 
with your peripherals, too! 


Your IBM personal computer deserves the finest, fully Ш Color Il Monitor, 13", 560(H) x 240(V) line resolu- 
compatible peripherals, like Amdek's high resolution tion, 80 x 24 character display. 

Color |І Monitor ... the new comfort-view Model Ш Model "Video-310A" amber phosphor screen with 
Video-310A" amber monitor . . . or the new revolu- TTL video input. Connecting cable included. 
tionary AMDISK-3 Micro-Floppydisk Drive with up to 1 Ш "AMDISK-3" Micro-Floppydisk Drive, 1 Megabyte 


Megabyte storage! Just call, or write for full details on 


these high-performance Amdek peripherals. (unformatted) storage, track-to-track compatible 


with 5%” drives, shirtpocket size Micro-Floppydisk 
Cartridge. 


2201 Lively Blvd. • Elk Grove Village, IL 60007 la AP 
(312) 364-1180 TLX; 25-4786 LÁ 
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MuSYS gives 
S-100 the best 
innetworks... 


with TurboDOS" 


With CP/M®* compatible TurboDOS and MuSYS net- 
work slave boards you can turn any Z80-based, S-100 
system into a superior multi-processor, muilti-user 
network. 

TurboDOS is faster than CP/M® for system functions: 
TurboDOS supports larger files (134 MB) and disks 

(1048 МВ) and, unlike CP/NET*, it's compatible with 
nearly all 2.2 applications software. Many features which 
are optional, extra cost or not available at all in СР/МФаге 
standard with TurboDOS. Add a MuSYS NET/82" and 
you've got a complete, hardware isolated network slave 
including Z80A CPU, two serial ports and many other 
advanced features. For special applications an additional 
bank of 64K memory is available. 

Expand your S-100 system economically with MuSYS 
now! Ask for all the facts on TurboDOS and our 
expanding line of network slave boards. (Generous , 


. quantity/dealer discounts available.) 


*TurboDOS isa trademark of Software 2000, Inc. reis — =» Ш ara trademarks 

of Digital Reasearch, Inc. NET/82 is a trademark of MuSY. 

1 9 В Langley 
Irvine, СА 92714 
(714) 662-7387 
TWX: 910-595-1967 


MUS 


Specialists in Multi-user Microsystems CABLE: MUSYSIRIN 


January 1983 © BYTE Publications Inc 
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the game. One of the programmers told me that the prob- 
lem was probably a result of not initializing the hardware 
correctly when the system was powered up. The com- 
pany assured me that the problem would be solved before 
any machines were shipped. 


Other Features 

Several special features deserve mention. Instead of 
providing a connector for external disk drives, the Com- 
paq has a parallel printer-port connector that is fully sup- 
ported by all system software. In addition, the Compaq 
has been designed to handle 128K-bit RAM memory com- 
ponents as soon as they become commercially available. 
Many features of this computer indicate that the 
designers anticipated possible problems and solved them 
before the Compaq was announced. А case in point is the 
keyboard cable, which is designed to supply 12 volts in- 
stead of 5 to the keyboard, thus preventing the voltage 
from dropping to marginal levels at the end of its 6-foot 
cord. In another anticipatory design feature, the RGB 
monitor interface has internal jumpers that allow reverse- 
signal polarity for some nonstandard RGB monitors. 


Documentation 

I can only assume that the same level of quality that is 
characteristic of the Compaq computer will be found in 
the documentation. The company was preparing the 
users manual when I looked at the Compaq, but the 
typeset text and numerous diagrams and tables I saw 
looked quite professional. 


The Bottom Line 

Considering all of the ways in which the Compaq im- 
proves on the IBM PC, the most significant difference 
between the two is price. Ап ІВМ PC with one double- 
sided drive (320K bytes), both the monochrome and 
color-graphics boards, а parallel-printer port, a 
monochrome monitor, and 128K bytes of RAM would 
cost approximately $3735. All of these features are stan- 
dard on the Compaq for $2995. With this configuration, 
you would have only one remaining expansion slot on 
the IBM PC, while three slots would be available on the 
Compaq. All of the options are also less expensive with 
the Compaq. For example, an additional double-sided 
drive for the IBM PC would cost $650 in contrast to the 
$595 for the Compaq. А 64K-byte memory board costs 
$195 for the Compaq versus $350 for the IBM, and a 
serial-interface card for the Compaq costs $145, while its 
IBM counterpart is $150. 


Conclusions 

The Compaq computer has everything going for 
it—design, compatability, portability, and price. The 
only possible obstacle Compaq faces is IBM itself. IBM 
has a longstanding reputation for deliberately designing 
hardware and software that render plug-compatible pro- 
ducts incompatible. Barring that occurrence, Compaq 
should do well by introducing a comparatively low-cost 
and portable alternative to the ІВМ РС. m 
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5-100 STATIC MEMORY 
BREAKTHROUGH 


Finally, you can buy state-of-the-art 
S-100/IEEE 696 static memory for your 
computer at an unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced features, 
quality and reliability you need for the 
kind of operational performance 
demanded by new high-speed 
processors. 


Completely Assembled. 

These memory boards are not kits, 
nor skeletons — but top-quality, high- 
performance memories that are shipped 
to you completely assembled, burned-in, 
socketed, tested and insured with one of 
the industry's best warranties. 


Superior Design & Quality. 
Memory Merchant's boards are 
created by a designer, well known for his 
proven ability in advanced, cost-efficient 

memory design. Innovative circuitry 
provides you with highly desired features 
and incredible versatility. 

Only first-quality components are 
used throughout, and each board is 
rigorously tested to assure perfect and 
dependable performance. 


No Risk Trial. 

We are so convinced that you will 
be absolutely delighted with our boards 
that we extend a no-risk trial offer. After 
purchasing one of our boards, you may 
return it (intact) for any reason within 15 
days after shipment and we will refund 
the purchase price (less shipping). 


NEW S-100 PRODUCTS COMING 
SOON: 


* DUAL 8/16 BIT CPU BOARD 
* 128K 8/16 BIT STATIC RAM 
* 256K 8/16 BIT DYNAMIC RAM 


48K PARTIALLY POPULATED $519. 
32K PARTIALLY POPULATED $409. 


US 


64K RAM, MODEL ММ65К165 

e 64K x 8-bit 

e Speed іп excess of 6 MHz 

e Uses 150ns 16K (2K x 8) static RAMS 

e Ultra-low power (435 Ma. max. — 
loaded with 64K) 

e Bank Select and Extended Addressing 

e A 2K window which can be placed 
anywhere in the 64K memory map 

e Four independently addressable 16K 
blocks organized as: 

— Two independent 32K banks or 

— One 64K Extended Address Page or 

— One 48K and one 16K bank for use 
in MP/M! (option) 

e Each 32K bank responds 
independently to phantom 

e 2716 (5У) EPROMS may replace any or 
all ofthe RAM 

e Field-proven operation in CROMEMCO 
CROMIX* and CDOS"*. 

e Compatible with latest IEEE 696 
systems such as Northstar, CompuPro, 
Morrow, IMS, IMSAI front panel, Altair 
and many others. 


OEM and DEALER Inquiries Invited. 

Sd 
" ЛГПсгпогт” 
Merchant 


14666 Doolittle Drive 
San Leandro, CA 94577 
(415) 483-1008 


Circle 252 on inquiry card. 


FULL TWO-YEAR 
WARRANTY. 
E= 


The reliability of our boards, 
through quality-controlled production and 
proven performance, has enabled us to 
extend our warranty to a full two years. 
That's standard with us, not an option. 
This includes a 6-month exchange 
program for defective units. 

Shipped direct from stock. 

All Memory Merchant's boards аге 
shipped direct from stock, normally 
within 48 hours of receipt of your order. 
Call us at (415) 483-1008 and we may be 
able to ship the same day. 
16K RAM, Model 
MM16K14 


16K x 8 Bit 16K STATIC RAM $169. 


Bank Select & Extended Addressing 

Four independently addressable 4K 
blocks 

One 4K segment equipped with 1K 
windows 

Uses field-proven 2114 (1K x 4) RAMS 

Low Power (less than 1.2 Amps) 

Runs on апу S-100 8080, 4 MHz 27-80 ог 
5 MHz 8085 system. 


Prices, terms, specifications subject to 
change without notice. 


*Cromix and CDOS are trademarks of CROMEMCO. 
‘MP/M is a trademark of Digital Research 
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We carry CP/M® software in all popular disk 
formats. Call for availability and price. Most soft- 
ware also available on IBM. 
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ULTIMA II 42.00 
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SABOTAC 20.95 
TIME 20 77.96 
CRANSTON MANOR.. 25.95 
CANNON BALL BLITZ 29.95 
MUSE SOFTV 

ROBOT WARS 42 95 
THREE 61 
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To order or for 


information call 
In New York: 
(212) 509-1923 
In Los : 
(213) 706-0333 


In Dallas: 
(214) 744-4251 


31245 LA BAYA DRIVE 
WESTLAKE VILLAGE, CA 91362 


or 30 days — no returns after 30 days. Defective software will be replaced free, bul all other software returns are subject to 15% restocking fee and must be accompanied by RMA slip. Na 
defective. We accept VISA and MasterCard оп all orders; COD orders, up to $300. Shippeng charges; $3 for all prepaid orders, actual shipping charges for non- prepaids; $3 for COD orders 
$4 surcharge; add 15% for foreign, ЕРО and APO orders. Calif. add 6% sales tax, in L.A. County add 6'/2%. Prices quoted are for stock on hand and are subject to change without notice. 


d. 


BYTE January 1983 39 


Microcomputing, British Style 


The Fifth Personal Computer World Show 


by Gredd Williams, Senior Editor 


country in the world? The United States, of 

course, right? We've got Silicon Valley and 

Route 128 (recently dubbed Technology Highway) near 

Boston. We've got BYTE, Apple, Atari, and IBM. True 

enough, but Britain has the people—and it has a lot more 
than we do. 

There's ample evidence that, compared to the U.S., 


Q uick: what's the most microcomputer-hungry 


| proportionally more of Britain's population is interested | 


in microcomputers. The Fifth Personal Computer World 
Show, a business and hobby microcomputer show hosted 
by one of Britain's leading computer magazines, Personal 
Computer World, is a case in point. From September 
9 to 12, 1982, 47,461 people attended the show—12,000 
more than visited this year's West Coast Computer Faire, 
which also lasted four days and was—until now—the 
world's largest microcomputer show. If that's not enough 
evidence, consider that the Personal Computer World 
Show held at the Barbican Center in London had far 
| fewer exhibitors and less exhibition space than the Com- 
puter Faire, yet drew roughly one-third more people. A 
quick check in an almanac confirms that the population 
of the United States is almost four times that of the 
United Kingdom, which makes the attendance figures 
even more impressive. Something rather important is 
happening over there. 

Last September, I attended the show to observe the 
state of microcomputing in Britain firsthand. And if the 
crowds I saw in London were any indication, more 
Britons from a wider range of ages (still almost exclusive- 
| ly men and boys, though) are clamoring for microcom- 
puters than Americans are on the basis of any American 
convention I've ever attended. On the weekend, I saw а 
line—er, excuse me, queue—of people several blocks 
long waiting to buy tickets. It must have taken hours to 
| reach the window, and once inside you couldn't move or 
see anything. 

Why are the British so enthusiastic about microcom- 
puters? Part of the answer lies in the official support of 
the British government, which decided that microcom- 
puters are important enough to warrant government- 
sponsored public education on the subject. The British 
Broadcasting Corporation (BBC) sponsored a tutorial 
series оп computers and commissioned an official 
microcomputer to be used in conjunction with the pro- 
grams. I'm told that the television programs have been 


The Personal Computer World Show on one of the 
slow days. You should have seen it when it got crowd- 
ed! (Photos by Gregg Williams and Chris Morgan.) 


The ACT Sirius 1, as popular in Britain as the IBM 
Personal Computer is in the United States, is said to be 
the Victor 16-bit microcomputer in a different housing. 
An entire section of the show was devoted to ACT and 
third-party hardware and software vendors. 


Тһе Sinclair machines тау be the most popular in Britain, but that doesn't mean that people like their keyboards—a brisk 
market exists for add-on keyboards and enclosures for Sinclair machines. This one, from DK'tronics, includes a full-size 
keyboard with keypad and an enclosure large enough to fit the computer board and other Sinclair peripherals. [ts £45 price 
tag (almost as much as the £50 ZX81 computer) indicates the amount of interest in such products. 


augmented by books and materials to be used in the 
public school system. A BBC series on programming is 


| planned, and the National Extension College, а home- 


study institute, already has a course on BASIC program- 
ming using a generalized version of the language. 

Jack Schofield, editor of another leading British micro- 
computer magazine, Practical Computing, has his own 
hypothesis for the popularity of microcomputers in Brit- 
ain. The past decade has not been kind, economically or 
socially, to Britain, and as a result most people have 
learned to accept long lines and high prices as part of 
daily life. Fearful that high technology may put him out 
of a job someday, the average Briton has accepted the 
computer as a potential influence, but one that he has 
some control over. This, Schofield says, may explain the 
strong interest in microcomputers that transcends British 
class and economic boundaries. 

Whether or not Schofield’s hypothesis is correct, the 
British appetite for microcomputers owes a good deal to 
the pivotal work of one man: Clive Sinclair. As head of 


Sinclair Research, the company that makes the ZX80, the | 


ZX81, and the Spectrum microcomputers, Clive Sinclair 
is to the British small computer what Adam Osborne is to 
the American business computer: the creator of a product 
whose price is so low that the competition finally ac- 
cepted it as the price to beat. Before Sinclair brought out 
the ZX80 at about £100 (less than $200), the British had 
only expensive American imports. Discounted Com- 
modore VIC-20s and Atari 400s, for example, sell for 
around £200 and £300 respectively, almost twice their 
American prices. Because it is so expensive abroad, the 
Apple II is known primarily in Britain and Europe as a 
business machine, believe it or not. American microcom- 
puters have always been just too expensive for the 
average person. You can then imagine the exultation 
when Sinclair Research brought out the ZX80 for under 
£100—one-half to one-third the price of the imports. 
Granted, it wasn’t as good a computer, but more people 
could afford it, and that made the difference. Now more 
than half the microcomputers in Britain are ZX80s and 
ZX81s. The ZX81 now sells for £50, and British manufac- 
turers are interested in creating a full-featured computer 
for less than £300. 

My first observation at the Personal Computer World 
Show was that people were insatiably curious about 
microcomputers. After that, І was impressed by the 
diversity of inexpensive machines. I've written short 
descriptions of the six machines most worthy of 
note—the Acorn BBC Model B, the Dragon 32, the 
EACA Genie III, the Camputers Lynx, the Grundy 
Newbrain AD, and the Sinclair Spectrum. (АП but the 
Genie ІП are low-cost machines.) I've included a chart 
that compares those computers, a collection of photos 
from the show, and a list of addresses for all the products 
mentioned in this article. So lean back and enjoy the 
show—at least you don't have to fight the crowds. Ш 


Here's a 3-inch disk pack for the Grundy Newbrain 
AD computer. The Newbrain disk-drive module 
houses two 3-inch disk drives in a small unit the size of 
the computer itself —in fact, the disk-drive module is 
meant to fit unobtrusively under the computer. 
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Тһе Osborne computer is very popular in Britain. (Ac- 
tually, Гт a sucker for a clever ad.) 


A section of the show was devoted to the Third European Chess 
Championship, a tournament among microcomputer chess pro- 
grams. Tournament rules stipulated that all machines average 30 
moves per hour, a computational limit that put several computers The Microwriter is one of the most interesting 


at a disadvantage. devices 1 saw at the show. A one-handed data- 
entry unit, it can be hooked up to a printer or a 
microcomputer, and it even has some limited 
word-processing features. You enter data by 
pressing down and releasing certain combinations 
of the six buttons. At £557.75 (less than $1000). 
it's a bit expensive, but its portability and one- 
handed operation make it desirable to some. 
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Even more interesting than the Microwriter is the | , 


Jupiter Асе, а low-cost microcomputer that has - - 
FORTH instead of BASIC їп ROM. Any These stamps, issued recently by the British Post Office, reflect Brit- 
resemblance to the Sinclair Spectrum is not ac- lg ain's commitment to and awareness of computers in everyday life. 
cidental; Steve Vickers and Richard Altwasser, 

who designed the Ace, were the codesigners of the 

Spectrum and are now running their own com- 

pany. The Jupiter Ace is a very interesting im- 

plementation of Forth [nterest Group FORTH 

with some innovative extensions to adapt it to a 

cassette-only environment. 
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The Sinclair Spectrum 


If Clive Sinclair's black-and-white ZX80 and ZX81 
have become the most popular microcomputers in 
Britain (and, for that matter, in the rest of the world), 
is it any wonder that his company's new color 
microcomputer, the Spectrum, is doing just as well? 

The success of the Spectrum is a source of great 
comfort to Clive Sinclair, especially since the BBC 
chose Acorn's design over his for use in its computer- 
literacy program. (Incidentally, Sinclair could be ac- 
cused of the same tactic for which he had berated 
Acorn: advertising the product long before he was able 
to deliver it.) As the British ad for the Spectrum points 
out, the Spectrum is markedly simpler and more 
elegant than the Acorn BBC Microcomputer when 
measured by the number of chips on its main circuit 
board. However, the Spectrum shows a quirkiness 
that is the price we pay for its circuit board elegance 
and low cost. And Clive Sinclair's statement that the 
Spectrum is "less than half the price of its nearest com- 
petitor—and more powerful" is only half right: half 
the price, yes, but definitely not more powerful. 

First of all, you have to consider the keyboard. For 
£125, we can't quite demand the full keyboards offered 
by machines that are considerably more expensive 
than the basic Spectrum. Given the price differential, 
we can make allowances for the Spectrum's unique 
keyboard, which is basically a pressure-sensitive mem- 
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brane (like those of the ZX80 and ZX81) mounted 
under a piece of molded gray rubber that protrudes 
above the plastic cover to make "keys." This in- 
teresting scheme works surprisingly well, but the 
cramped 9.3-inch-wide keyboard has other faults that 
are harder to excuse. 

Inexpensive or not, the keyboard layout is impossi- 
ble to justify. It may be innovative, but it's also poorly 
designed in several respects. The layout is clever in 
that you can use it to enter letters, numbers, one- 
stroke BASIC keywords, graphics symbols, and the 
like. But that scheme makes the keyboard busy. Most 
keys have five legends: three printed on the key and 
one each immediately above and below the key. This 
design may be necessary, but it also causes eyestrain 
and confusion. I'd be willing to forgive all this, but I 
can't excuse such thoughtless "innovations" as pro- 
viding only one Caps Shift key (in the lower left-hand 
corner; the one on the right is used as a Symbol Shift 
key) and placing the space key in the lower right-hand 
corner of the keyboard. 

The Spectrum's BASIC is a superset of the Sinclair 
BASIC used in the ZX80 and ZX81, and it has some 
valuable features, most of them having to do with the 
rather clever way graphics are implemented. 7Х81 
cassette tapes will not load on a Spectrum, and most 

Continued on page 50 
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The Acorn BBC Model B Microcomputer 


The BBC Microcomputer enjoys a colorful reputa- 
tion because of its history. (See “Тһе BBC Computer,” 
Popular Computing, October 1982.) More than two 
years ago, the BBC decided to start a computer literacy 
television series. The network realized that, with more 
powerful and increasingly inexpensive microcom- 
puters, it would soon be possible to create them with 
enough computing power to offer their owners per- 
sonal hands-on experience with microcomputers at an 
affordable price. The BBC considered the Newbrain 
computer and rejected it. Acorn and Sinclair Research, 
along with other companies, then submitted designs, 
and the Acorn won. (Sinclair went on to market its 
design as the Sinclair Spectrum.) Clive Sinclair has 
been quick to point out problems with the Acorn unit, 
and the interaction between the two companies has 
been a source of entertainment for the British com- 
puter community. 

Although the BBC Model B is more expensive than 
some units (see page 49), it has an advantage over 
most of the very-low-cost ones: it is a no-compromise 
computer that has many uses beyond self-instruction in 
computer technology. I will confine my remarks to the 
Model B unit instead of the less expensive Model А (at 
£299) because the latter lacks most of the features that 
make the BBC Microcomputer competitive with other 
similarly priced units. 


The BBC Model B has eight video-display modes, 
five pixel-graphics modes in which you can display 
text, and three text-only modes. The highest graphics 
mode (640 by 256 pixels, 2 colors) requires a video 
monitor, while the lowest one (160 by 256 pixels, 4 or 
16 colors) offers roughly the same resolution, prac- 
tically speaking (i.e., once the image is displayed on a 
standard color television) as the Apple and Atari com- 
puters, but it also offers additional colors. 

The most innovative feature of both BBC computers 
is the Tube, a special interface built into the computer 
that enables the main computer (which uses a 6502 
board) to communicate with any suitably designed 
auxiliary microprocessor board. This is, not coin- 
cidentally, a way for Acorn to provide a Z80 board so 
that the BBC computer can run business software 
available through Digital Research's popular CP/M 
operating system. At first, the Tube sounds like the 
Microsoft Consumer Products’ Softcard for the Apple 
II, but the connection it uses is different. The Softcard 
and similar boards share the address and data lines 
with the main microprocessor. The Tube, however, 
uses a dedicated 2-MHz serial link with memory buf- 
fers on each side of the link and interrupt-driven soft- 
ware. This scheme allows true coprocessing with both 
processors running at full speed. Acorn has plans to 

Continued on page 51 
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The Dragon 32 | 


The Dragon 32 is named for its standard 32K 
bytes of memory —quite a selling point in a country 
accustomed to microcomputers with memories as 
small as 1K bytes. And because the Dragon 32 is 
one of the newest British microcomputers, it offers 
more features for the money than most of its com- 
petitors (see table 1). 

The Dragon 32 seems to be a very adequate 
machine, but there's nothing exceptional about it. 
In fact, I can sum it up in one sentence: it looks like 
a Radio Shack TRS-80 Color Computer with 32K 
bytes of memory. (I've found that some Color 
Computer cartridges will run on the Dragon 32, but 
they must be taken out of their plastic shells to fit in 
the Dragon 32 cartridge slot.) Its similarities to the 
TRS-80 Color Computer include use of the 6809E 
microprocessor and Microsofts Extended Color 
BASIC (right down to command names—PMODE, 
HEX$, and DEFUSR, for example), nine colors for 
color graphics display, five graphics modes, 
joysticks, and cartridge software. 

The Dragon 32, however, does have several ad- 
vantages over the TRS-80 Color Computer. First, in 
Britain it is considerably cheaper than the Color 
Computer. Second, the Dragon 32 can be expanded 
to a full 64K-byte workspace (unlike the Color 
Computer, which can only be expanded from 16K 
to 32K bytes of memory). Third, the Dragon 32 has 
a typewriter-style keyboard that is somewhat better 
than the TRS-80 Color Computer's adequate but 
calculator-like keys. Finally, the Dragon 32 includes 
a Centronics-type parallel-printer port. 

Dragon Data Ltd. plans to market its computer in 
America but hasn't decided on a date. You can be 
sure the company will take care of its home market 
before expanding internationally. When that hap- 
pens, American buyers will have a choice of low- 
cost color computers. 
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Тһе EACA Genie III 


The Genie III is the only one of the six microcom- 
puters profiled here that doesn’t fall in the low-cost 
category. I included it because, of all the business 
machines at the show, it’s the one that caught my 
eye, Like the IBM Personal Computer, it is 
newsworthy not because it’s innovative but because 
it carefully combines the best features of other com- 
puters. It is manufactured by EACA International 
and distributed in Britain by Lowe Electronics. 

The Genie III is housed in two units. The main 
one contains the computer itself, a 12-inch green- 
phosphor video display, and two 5%-inch double- 
sided 80-track floppy-disk drives. (These can be 
augmented by either two 5%-inch or two 8-inch 
floppy disks.) The other unit is a detachable 86-key 
keyboard, which includes a numeric keypad around 
whose two edges eight function keys are wrapped. 

Emulation capabilities are the Genie III's main 
claim to fame. It is supplied with two operating 
systems, NEWDOS-80 version 2.0 and CP/M 2.2. 
If you load NEWDOS-80, the BASIC loaded is a 
RAM (random-access read/write memory) version 
of Radio Shack TRS-80 Model I BASIC supplied 
(legally) by Microsoft; the video display shows 16 
lines of 64 characters each, and the machine 
emulates a TRS-80 Model I. If you load CP/M, the 
video display shows 24 lines of 80 characters each, 
and the machine emulates a CP/M system with a 
standard screen size. (Under software control, 
NEWDOS can also use the 24 by 80 video format.) 

Table 1 lists some of the Genie III's features. Its 
built-in real-time clock, optional high-resolution 
graphics (288- by 640-pixel) board, and optional 
programmable-character interface board are also of 
interest. With additional hardware, the Genie III 
can support multiple users and run Digital 
Research's MP/M operating system. You can also 
add an external 5-megabyte hard disk. 
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The Grundy Newbrain AD 


In the July 1982 issue of Personal Computer World, 
managing editor Dick Pountain writes, "When the 
Newbrain was announced to the world two years ago, 
the design concept was significantly in advance of 
anything that had been seen in the field of handheld 
computing." And so it was—even though problems 
plagued the design. In fact, the company that created 
it, Newbury Labs, sold the design to its current owner, 
Grundy Business Systems Ltd. At one time, the 
Newbrain was in line to be the BBC computer, but 
design problems and the change in ownership caused 
the BBC to look elsewhere. 

The machine is now being advertised as a compact 
but powerful microcomputer, and the number of hard- 
ware and software features and options it offers sup- 
ports this point of view, The Newbrain AD, which 
contains a 16-character fluorescent display, is com- 
plemented by a cheaper version, the Newbrain A, 
which sells for £199. The Newbrain M, a third model 
that includes a battery-backup option, is scheduled to 
be released soon. 

The basic unit includes a Z80A microprocessor that 
runs at 4 MHz, a National Semiconductor COP 420M 
microprocessor dedicated to handling input and out- 
put, 32K bytes of RAM, and 29K bytes of ROM (read- 
only memory). Through an external expansion box, 
you can increase this to a staggering 2 megabytes of 
RAM and 4 megabytes of ROM. Grundy plans to 
market the CP/M operating system and popular 


applications-software packages in ROM, which will 
convert the Newbrain to a "crashproof," stand-alone 
computer dedicated to one task. The keyboard has cal- 
culator-type keys in a standard configuration; the 
spaces between keys are just slightly smaller than those 
on a standard typewriter keyboard. The Newbrain 
video-display character set contains 512 letters, 
numbers, and graphics as well as videotex symbols. 
The character set is divided into two 256-character 
banks, only one of which can be selected at a time. 

A Multiple Communication/Network Module adds 
8, 16, or 24 (depending on the model) RS-232/V24 
bidirectional serial ports. According to the manufac- 
turer, Newbrains connected through this module con- 
stitute a de facto network that can share floppy or 
hard disks, printers, and other peripherals. 

An optional Videotex Module enables Newbrain 
owners to access British Teletext and Prestel services. 

The Newbrain produces a monochrome text or 
graphics video image. The machine offers a choice of 
several pixel densities: 256, 320, 512, or 640 pixels per 
row. [n addition, you can split the video display into 
separate graphics and scrolling-text areas (with text 
above graphics); a graphics-only display has 250 rows 
of pixels. 

The Newbrain software is equally versatile, if con- 
fusing on occasion. The 29K bytes of ROM contain the 
Newbrain operating system as well as its BASIC, 

Continued on page 51 
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The Camputers Lynx 


The Lynx, from Camputers Ltd., is one of the new- 
est machines I saw in England. "Previewed," not an- 
nounced, at the Personal Computer World Show, it 
offers more computing power for the money than any 
other machine I saw there. 

The unit itself is almost Spartan in appearance and 
size, but it has some rather attractive features. The 
keyboard, which houses the entire computer, is full- 
sized and conventionally laid out. Unfortunately, the 
Delete key is where the Return key usually is, and the 
Return key is, oddly enough, to the right of the right 
Shift key. The Lynx comes with 48K bytes of memory, 


but it can be expanded to an impressive maximum of 
192K bytes. The computer runs a Z80A micropro- 
cessor and can optionally run CP/M. It has a good 
40-character, 24-line video display that converts to an 
8-color, 248- by 256-pixel graphics display. With addi- 
tional memory, video resolution doubles to 80 
characters per line and 248- by 512-pixel graphics. 1 
was told that the unit allows user-defined characters. 

Representatives from Lynx say a 5%-inch disk drive 
will be available for the unit and that the company will 
eventually market an adapted version of the machine 
in the United States. 


Vendor List 


Ace: Jupiter Cantab, 22 Foxhollow, Bar Hill, Cambridge 
CB3 8EP, England. Telephone 0954-80437. 

BBC Models A and B: Acorn Computers Ltd., Fulbourn 
Road, Cherry Hinton, Cambridge, England. Telephone 
0223-245200. 

Cambridge Ring (network system): Orbis Computers Ltd., 
4a Market Hill, Cambridge CBZ 3N], England. Telephone 
0223-312449. 

Dragon 32: Dragon Data Ltd., Queensway, Swansea In- 
dustrial Estate, Swansea SA5 4EH, England. Telephone 
0792-580651. 

Genie ІП (British distributor) Lowe Electronics, Bentley 
Bridge, Chesterfield Rd., Matlock, Derbyshire, DE4 SLE 
England. Telephone 0629-2430. 

Genie III (manufacturer); EACA International Ltd., EACA 
Industrial Bldg., 13 Chong Yip St., Kwun Tong, Kowloon, 
Hong Kong. Telephone 3-896323. 
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Lynx: Camputers Ltd., 33a Bridge St., Cambridge CB2 
1UW, England. Telephone 0223-315063. 

Microwriter: Microwriter Ltd., 31 Southampton Row, 
London WC1B 5H], England. Telephone 01-831-6801. 

Newbrain A and AD: Grundy Business Systems Ltd., 
Grundy House, Somerset Rd., Teddington TWII 8TD, 
England. 

Sirius: ACT (Sirius) Ltd., 111 Hagley Rd., Edebaston, Bir- 
mingham B16 8LB, England. Telephone 021-454-8585. 

Spectrum: Sinclair Research, 6 Kings Parade, Cambridge, 
Cambridgeshire CB2 1SN, England. Telephone 
0276-685311. 

ZX81: see Spectrum, above. 

ZX80/ZX81/Spectrum enhanced keyboard and enclosure: 
DK'tronics, 23 Sussex Rd., Gorleston, Great Yarmouth, Nor- 
folk, England. Telephone 0493-602453. 


Price (pounds, including 
Value Added Tax) 


Microprocessor used 


Standard RAM 


Maximum RAM 


ROM included 


Text display 
(columns, rows) 


High-resolution graphics 
display (in pixels) 


Number of colors 
available 


Type of keyboard 


Subjective rating of 
keyboard (1 = unaccep— 
table, 10 = excellent) 


Interfaces included 
(excluding TV output) 


Disk drive available? 


Other features 


BBC Model B 


£399 


2 MHz 6502 


32K bytes 


32K bytes 
(see note 1) 


16K bytes 


40 by 24 or 
80 by 25 


640 by 256 


16 


full-size 
typewriter style 
plus function 
keys 


8 


RS-423 serial 
parallel port, 
RGB monitor 
output, 8-bit 1/0 
port, four 12-bit 
analog input 
channels 


yes 


high-speed 
serial link for 
second 
processor 


How They Compare 


Dragon 32 


£199 


6809E, speed 
unknown 


32K bytes 


64K bytes 


16K bytes 


32 by 16 


192 by 25 


full-size 
typewriter style 


parallel port 
joystick and 
cartridge ports, 
color monitor 
output 


yes 


includes 
Extended 
Microsoft 
Color 
BASIC 


Genie 111 


£2185 


4 MHz 280А 


64K bytes 


64K bytes 
(see note 2) 


2K bytes 


64 by 16 ог 
80 by 24 


160 by 72, 
optional 
640 by 288 


monochrome 
only 


full-size 
typewriter style 


plus keypad and 


function keys 


8 


Н5-232С and 
parallel ports 


two 5%-inch 
drives (800K 
bytes each) 
included 


detachable 
keyboard, runs 
NEWDOS-80 
and CP/M 2.2 


Lynx 
£225 


4 MHz 280А 


48K bytes 


192K bytes 


16K bytes 


40 by 24 
(see note 3) 


248 by 256 
(see note 3) 


full-sized 
typewriter style 


6 (see note 4) 


RS-232C port 


yes 


optional 
Videotext 
module 


Newbrain AD 


£229 


4 МН? 280А 


32K bytes 


2 megabytes 


29K bytes 


40 by 30, 
or 80 by 30 


640 by 256 


monochrome 
only 


full-sized 
keyboard with 
calculator-style 
keys 


7 


two RS-232C 
ports, 
composite 


yes 


Spectrum 


£125 


3,5 MHz Z80A 


16K bytes 


48K bytes 


16K bytes 


32 by 24 


176 by 256 


smaller-sized 
keyboard with 
rubber mem— 
brane keys 


3 (see note 5) 


none 


yes 


Note 1: Acorn is working on a 16-bit processor with 128K bytes of RAM that connects to the BBC Model B computer via a high-speed 
serial link; this would bring the computer (in an unconventional way) to 160K bytes of RAM. 
Note 2: In the multiuser system, the Genie ІІІ has 192K bytes of memory. 
Note 3: With an optional expansion box, the Lynx can display 24 rows of 80 columns each and 248 by 512 pixel graphics. 
Note 4: The Lynx keyboard suffers from having a Return key to the right of the right Shift key anda Delete key where the Return key would 


be on most keyboards. 


Note 5: The Spectrum has a very idiosyncratic keyboard that is partially excusable because the unit is so inexpensive. See the main text 


for more details. 
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Sinclair Spectrum continued from page 44: 
ZX81 BASIC programs will require some modification to 
work. 

Sinclair used his earlier computers as a testing ground 
for several original features. Some of these (like the "in- 
telligent" cursor that prevents you from entering syntac- 
tically incorrect BASIC statements) have remained in the 
Spectrum, while others (like the nonstandard character 
code used in the ZX80 and 7Х81, abandoned for the 
ASCII code in the Spectrum) are mercifully absent. 

The character-oriented video image is 24 lines of 32 
characters each. Each character has a separate attribute 
byte (each one of eight colors, chosen independently) that 
determines its foreground and background colors, 
brightness, and flashing/steady status. The screen is 
always in the bit-mapped graphics mode (192 by 256 pix- 
els), and characters are "painted" onto the video display 
in a pixel pattern. (This makes possible unrestricted mix- 
ing of text and graphics as well as an OVER command 
that merges a character string with whatever image is 
already on the screen.) 

Actually, it's easiest to think of the video screen in 
terms of monochrome pixel graphics (i.e., each pixel is 
either on or off) with each 8- by 8-pixel square 
(character) having its own foreground and background 
color. Using the metaphor of images being "printed" on 
video "paper," the BASIC commands INK and PAPER 
set the foreground and background, respectively, of the 
next character to be printed. Unfortunately, this scheme 


restricts the color combinations of two adjacent pixels 
(unlike most high-resolution graphics schemes, which 
allow two adjacent pixels to be almost any color pair). 
The Spectrum also has 21 user-defined characters, each of 
which can be defined via special BASIC commands (thus 
simplifying the process more than other micro- 
computers). 

Like the ZX81, the Spectrum has a rear-edge connector 
that contains a full set of address, control, and data lines. 
The Spectrum will accept the same ZX printer that the 
ZX81 uses, but, unlike the ZX81, it is upgraded to its 
maximum 48K bytes of memory via an internal 32K-byte 
board and won't work with the ZX81 16K-byte memory 
pack. Other peripherals in the works from Sinclair are a 
£20 RS-232C/network interface board and a £50 3-inch 
disk drive. The company's Microdrive (as it is called) is 
noteworthy because it costs well under $100. Each 3-inch 
floppy disk can hold up to 100K bytes of data; its average 
access time is 3.5 seconds, and its data-transfer rate is 
128K bits per second. 

How will the Spectrum fare in the American market? 
That depends. Timex Corporation has the rights to 
market the Spectrum (it already markets a modified ZX81 
as the Timex/Sinclair 1000). If the Spectrum were to sell 
for the equivalent of £125, its price in Britain, it would 
cost roughly $220 in the United States—hardly competi- 
tive with comparable low-cost American units. My guess 
is that Timex will market an American version of the 
Spectrum for somewhere between $125 and $175 within 


TheLedger 


NO SURPRISE 


The best type of surprise when you buy accounting soft. 
ware is no surprise. Why re-learn accounting procedures 
just because you are going to a computer? 


If you have been keeping ledgers by hand, then you have 
probably used subsidiary journals such as cash dis- 
bursements, salas, as well as general journal, because 
they provide an organized way of keeping track of 
accounts. 

It is no surprise, then that THE LEDGER also offers you 
the four most popular subsidiary journals: Cash Dis- 
bursements, Cash Receipts, Sales, Purchases, PLUS а 
General Journal. Add to that a Hepeating Journal for 
reoccurring entries like бе; 

тоха еп май опа ind 5 tructia onal с asse 1 a tap B 
will have) ou гуппі ng ne tall urs. gt \ 

With you and THE LEDGER, it is NO SURPRISE — you 
will b: в organized! 
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2455 S.W. 4th Ave. 
Ontario, OR 97914 
(503) 881-1477 


Circle 425 on inquiry card. 


the next six months, 

In any case, the Spectrum is a promising machine. I'll 
reserve further judgment until it becomes available here 
in the United States. 


Acorn BBC Microcomputer continued from page 45: 


offer 6502 and Z80 auxiliary boards and is experimenting 
with a board containing National Semiconductor's 16-bit 
16032 chip. 

Acorn is offering an interface to its Econet local net- 
work system that will make it possible to hook up as 
many as 254 microcomputers using inexpensive 4-wire 
telephone cable. Orbis, a subsidiary of Acorn, supports 
the Cambridge Ring (developed at the Cambridge 
University Computer Laboratory), a high-speed local 
network in a ring configuration that can connect to 
anything from mainframes to microcomputers. 

BBC BASIC is closely modeled after the de facto stan- 
dard Microsoft versions, but it adds several good exten- 
sions. The most important of these are local variables, 
subroutines that pass parameters, and recursion. BASIC 
has always been severely handicapped because it lacks 
these features (especially the first two), and I applaud the 
BBC's inclusion of them in the language. (Language 
designers, especially Microsoft, take note.) Another 
fascinating feature is a built-in 6502 assembler that allows 
6502 assembly-language code in a BASIC рго- 
gram—bravo again! How Acorn got these and many 
other features into a 16K-byte BASIC, I'll never know. 

The BBC Model B includes an К5423 serial port, which 
is said to be an RS-232C-compatible interface that 
facilitates a higher data-transfer rate and a longer max- 
imum cable length than the RS-232C. In addition, the 
Model B includes an 8-bit Centronics-type parallel port, 
an 8-bit input/output (I/O) port, an RGB (red-green- 
blue) color-monitor output, and four 12-bit analog-to- 
digital ports. 

Although some other British microcomputers offer 


more features for a given price, none of them surpasses 
the BBC Model B microcomputer in terms of versatility 
and expansion capability. Acorn has plans to produce a 
version of its computer for American use but has not yet 
set an availability date. 


Grundy Newbrain AD continued from page 47: 


mathematics package, screen editor, graphics package, 
and device-driver software. The BASIC conforms to the 
ANSI (American National Standards Institute) x3.2/78 
standard instead of the more common de facto Microsoft 
BASIC standard. The Newbrain's graphics package com- 
bines traditional point-to-point drawing with Logo-like 
"turtle" commands (e.g., move-forward-drawing-a-line 
and rotate-pen-to-new-facing-angle). In addition, com- 
mands that draw arcs and fill areas with color are 
available. 

The most useful commands relate to data streams, 
which are the "pipeline" through which all data transfer 
occurs. Ав with the Atari 400 and 800 computers, all in- 
put and output is handled through the operating system. 
This procedure accomplishes two things: first, it allows 
I/O to be handled in a standard way, regardless of the 
language or hardware involved; second, it is an open- 
ended approach that lets you write software interfaces 
that will work with any hardware you connect the 
machine to. Up to 255 data streams can be open at one 
time. For example, multiple data streams opened to the 
Newbrain screen editor give you multiple graphics 
“pages” that can be written to and displayed in- 
dependently. 

The Newbrain is obviously a complex, capable 
machine designed with open-ended expansion in mind. I 
personally do not like its small size, and its design is 
sometimes too complex. I would, however, want to ex- 
amine it more carefully before making a final decision on 
it. 


Т MUBTIUSER IE 5-100 Memory 


[1128 Kilobytes 70NS CMOS static RAM. 
C Designed to operate in апу S-100 system — IEEE or non-IEEE. 


0 16-bit addressing option: powerful Macrotech 
memory mapping (М5) "bank 
select" architecture allows each 
4K block of the 16 bit (64K) 
logical addresses to be dynamically 
translated to any 4K block of the 
128K on-board physical memory 


C 24-bit addressing option. 

О Comprehensive technical manual with com- 
plete installation guide and source listings 
for MP/M II™ and “virtual disk" solid 
state disk applications. 


(18/ 16 data transfer protocol. 


Circle 238 on Inquiry card. 


C 6-layer printed circuit board pro- 
vides ultra high stability. 


O External battery backup 
support with dedicated 
internal power plane 
for RAM array and 
associated chip 
select circuitry. 


O Full one year warranty 


$1,550.00 


Manuals available at $25.00 each, 
refundable with order. 
OEM & dealer inquiries invited. 
MACROTECH International Corp. 
m 22133 CohassetStreet, Canoga Park, CA 91303 
Telephone: (213) 887-5737 
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Now our $29.95 complete Pascal for CP/M is ап even better bargain: 


WHAT THEY SAID ABOUT JRT PASCAL 2.0: 


CREATIVE COMPUTING, Nov. 82“. While ‘there is no such thing as a free lunch,’ 
JRT Pascal at $29.95 (which includes postage) certainly allows the user 
to experience champagne and caviar at cafeteria prices..." 


INTERFACE AGE, Oct. '82 "...JRT Pascal is following the example set by Software 
Toolworks (Sherman Oaks, CA) of offering quality software at extremely 
low price..." 


INFOWORLD, Aug. 16, 82 The magazines ‘Software Report Card’ rated ЈАТ ѕ 
documentation 'good' and performance, ease of use and error handling 


excellent + the highest rating. 


AND NOW: JRT PASCAL 3.0— 


with all the features that earned 2.0 so 
much praise— PLUS the many new features 
shown here. The price?—still just $29.95! 
This astonishing price includes the complete 
JRT Pascal system on diskettes and the 
new expanded user manual. Not a subset, 
its a complete Pascal for CP/M.” 


Modern computer languages recognize 
the advantages of dividing programs into easy- 
to-use functional modules. JRT's external 
procedure modules give you flexibility to run 
programs of almost unlimited sizes. Because 
the procedures are separately compiled, if one 
partof a program changes only that part needs 
recompiling. And libraries of external proce- 
dures can be built-up containing code and 
data common to many main programs; the 
time and duplication savings are obvious. 

Faster and more reliable than ever, 
for beginner or expert, engineer or business- 
man, JRT Pascal 3.0 provides a set of 
features unequaled by any other Pascal... 
or any other language. 
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OUR NO-RISK OFFER: 


When you receive JRT Pascal 3.0, look 
it over, check it out, compare it with similar 
systems costing ten times as much. If you're 
not completely satisfied, return it—with the 
sealed diskettes unopened— within 30 days, 
and your money will be refunded in full. 
Thats right: satisfaction guaranteed or your 
money back! 


A JRT bonus: if you want to copy the 
diskettes or manual—so long as it's not for 
resale—that's o.k. with us. Pass it on to your 
friends. But don't delay. Send the coupon or 
phone today and start enjoying the Pascal 
advantage; at $29.95, theres no reason 
to wait! 


NEW Full support 
for indexed files 


NEW CRT screen formatting 
and fuli cursor control 


NEW Facilities for 
formatting printed reports 


NEW 

175-page 

user manual 
with protective 
3-ring binder 
and 5-1/4" or 
8" diskettes 


NEW Handy 
JRT Pascal reference card 


NEW File variables 
and GET/PUT 


NEW Dynamic arrays 


NEW SEARCH procedure 
for fast table look-up 


Extended CASE statement 
Graphing procedures 


Statistic procedures 


Circle 220 on inquiry саға, 


14 digit BCO FLOATING Fast one-step compiler; More than 200 


POINT arithmetic no link needed verbaí error messages 
True dynamic storage Efficient ompiler needs Separate compilation 
only 85K diskette space of auto-laading 
Advanced external procedures 
assembly interface Maximum program size: 
more than 200,000 lines No limíts on procedure 


size, nesting or recursion 


Random files 
to 8 megabytes with / 
variable length records | 


64K dynamic strings , 


prints program use 
istogram 


TO JRT CUSTOMERS: THANK YOU. 


Your response to very low-priced/high-quality 
JRT Software has been overwhelming. Since 
last summer we've added almost 25,000 
new JRT owners; because we allow them 
to make copies for friends, the total number 
of new users must be enormous! And just 
as rewarding for us are the many positive 
comments JRT gets from pleased customers 
and the media. Pascal 3.0 is an example of 
new improvements and products we 
have in work. It's also another example 
of our standing policy: best software 
quality and best 
price. So to 
customers past 
and future, enjoy 
and thank you. 


Owner JRT Systems 


new, improved, but... 
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e Send or Name = - 
eto JRT SYSTEMS phone 415/566-5100 e 
e 550 Irving Street/A1 Address " 
e San Francisco, CA 94122 City State Zip а 
- Here's my $29.95; please send me JRT Pascal. | understand that if m ПІ Check D C.O.D. [1 MasterCard О VISA ә 
e not completely satisfied, | can return it within 30 days—with the sealed (CA residents add sales tax. Add $6 for shipping outside North America.) e 
" diskettes unopened—for a full refund. (Allow 2-3 weeks for shipping.) 

Card x Fvn Ф 
e O Heath, Soft Sector; O Northstar; O Osborne; О Superbrain; Signature è 
e D Televideo; O Xerox 820. I need (1 8” SSSD diskettes. *CP/M is a Digital Research ТМ. A 56K CP/M system is required. @ 
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Build the Circuit Cellar 


Part 3 


MPX-16 Computer System 


The final installment describing the design of the MPX-16, . 
which is I/O-compatible with the IBM Personal Computer. 


This month's article is the last of 
three on the construction of the Cir- 
cuit Cellar MPX-16 computer, which 
is built around the Intel 8088 micro- 
processor. In part 1, I presented an 
overview of the system and a discus- 
sion of the coprocessors and bus 
structures. Last month, in part 2, I 
described the memory, interrupt me- 
chanism, expansion bus, and I/O- 
(input/output) decoding sections. 
This month I'd like to finish by de- 
scribing the serial and parallel I/O, 
counters and timers, the floppy-disk 
interface, and an overview of certain 
parts of the CP/M-86 operating 
system. 

Because the MPX-16 is somewhat 
more complex than the typical Circuit 
Cellar project, Гуе had to simplify or 


Copyright © 1983 by Steven A. Ciarcia. All 
rights reserved. 


IBM and IBM Personal Computer are trade- 
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abbreviate my treatment of many 
details to fit the articles into only 
three issues of BYTE; to learn some 
nuances of the individual system 
parts, you should consult the refer- 
ences I have listed on page 82. (More 
detailed information on the MPX-16, 
including timing diagrams and list- 


Most of what you can 
learn about the 
MPX-16 applies also to 
the IBM Personal 
Computer. 


ings, is available in the MPX-16 
Technical Reference and User's 
Manual, available from The Micro- 
mint.) But these articles contain 
enough information for you to under- 
stand the basic functions of all the 
subsystems and how they work 
together. And most of what you can 
learn applies also to the IBM Personal 
Computer and other similar ma- 


chines. We'll continue the presenta- 
tion after we review the major fea- 
tures of the MPX-16. 


MPX-16 Features 

The Circuit Cellar MPX-16 com- 
puter system, shown in photo 1 on 
page 56, fundamentally consists of a 
single 9- by 12-inch five-layer printed- 
circuit board (containing 120 inte- 
grated circuits), to which various pe- 
ripheral devices are attached. Its I/O- 


expansion bus is completely compati- 


ble with that of the IBM Personal 
Computer but has nine expansion 
positions instead of five. 

The MPX-16 uses the Intel 8088 
microprocessor and the optional Intel 
8087 numeric coprocessor; the main 
circuit board has room for 256K bytes 
of user memory and contains two 
serial and three parallel I/O ports, a 
floppy-disk controller, and EPROMs 
(erasable programmable read-only 
memories) containing the BIOS (basic 
input/output system) module of 
Digital Research’s CP/M-86 16-bit 
disk operating system. The MPX-16 
can be expanded by plugging in 
various circuit boards and interfaces 


Bored Waiting? 


Here's The Board You've 
been Waiting For. 


Teletek's H D/ CIC 


A hard disk and cartridge tape 
controller together on one board? 
Magic? Not really. it's Teletek's 
HD/CTC. The hard disk and cartridge 
tape drive controller provide the 
support necessary to interface both 
a rigid-disk drive and a cartridge 
tape deck to the S-100 bus. 

A colorful addition to Teletek's 
already impressive line of S-100 
boards, the HD/CTC's specifica- 
tions include: 

A Z-80A CPU providing intelligent 
control of the rigid-disk and 
cartridge tape drives. 


• Support of 514” rigid-disk drives 
with transfer rates of 5 megabits per 
second. Minor changes in on-board 
components allow the support of 
other drive types/sizes and transfer 
rates up to 15 megabits per second. 
(Interface to disk drive is defined by 
software/firmware on board.) 


Controller communications with the 
host processor via 2K FIFO at any 
speed desirable up to the limit of 

2 megabytes per second for a data 
block transfer. Thus the controller 
does not constrain the host proces- 
sor in any mariner. 
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Two 28-ріп sockets allowing the 
use of up to 16k bytes of on-board 
EPROM and up to 8k bytes of 
on-board RAM. 

Individual software reset capability. 
Conforms to the proposed ІЕЕЕ-696 
5-100 standard. 

Controller can accommodate two 
rigid-disk drives and one cartridge 
tape drive. Expansion is made 
possible with an external card. 


Teletek's HD/CTC Offers A Hard Disc 
Controller, Plus Cartridge Tape Controller, 


АП In One Board. 


TELETEK 


9767F Business Park Drive Sacramento, CA 95827 (916) 361-1777 Telex #4991834. Answer back-Teletek 


© Teletek 1982 
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Photo 1: The МРХ-16 has been designed to be compatible with the IBM Personal Computer in that peripheral devices made 


for use with the IBM PC can be plugged into the I/O-expansion bus of the MPX-16. 


Photo 2: This keyboard, made by Key Tronic Corporation (Building 14, Spokane 
Industrial Park, Spokane, WA 99214), isnearly an exatt copy of the keyboard of 
the IBM Personal Computer. 
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to provide a full megabyte of user 
memory and additional external mass 
storage. A more detailed list of char- 
acteristics appears in table 1 on page 
59. 

The MPX-16 was initially designed 
to run CP/M-86, but eventually 
Microsoft's MS-DOS operating sys- 
tem will be available for it, making it 
possible to run most software written 
for the IBM Personal Computer on 
the MPX-16, except software that 
uses unique features of the IBM 
machine. The principal difference is 
this: with the present operating-sys- 
tem BIOS, the MPX-16 communi- 
cates with the user through a serially 
interfaced display terminal instead of 
through a memory-mapped video dis- 
play. In theory, you could plug an 
IBM Display Adapter into one of the 
expansion slots and connect a serial 
keyboard (such as the Key Tronic 
model shown in photo 2) for exact 


Photo 3: Blasts and flying fluids won't faze ап МРХ-16 computer protected by a Hoffman heavy-duty NEMA 12 enclosure. (Photo 
courtesy of Owl Electronic Laboratories Inc.) 


hardware emulation. 

The MPX-16 is well suited for use 
as a low-cost 8088-based computer 
for integration into a complete hard- 
ware/software package chiefly 
because it combines so many func- 
tions on а single printed-circuit 
board, Putting together the hardware 
of a complete system, you need only 
add a power supply, a serial video- 
display or printing terminal, and one 
floppy-disk drive (either 5%- or 
8-inch). By the time you read this, an 
enclosure for the circuit board should 
be available. Many applications need 
nothing more. 

Photo 3 shows the MPX-16 along 
with all the other components needed 
to create an industrial control system, 
including a NEMA 12 (a National 
Electrical Manufacturers Association 
specification) enclosure, which 
should protect it from any environ- 
ment you'd want to operate it in. 


Parallel I/O Interface 

The MPX-16 System Board sup- 
ports four independent parallel I/O 
ports; of these, two are dedicated to 
single purposes and two are available 
as general-purpose I/O ports. The 
two dedicated ports use the Intel 
8255A-5 programmable peripheral in- 
terface (PPI), which appears as IC60 
in section 4 of the schematic diagram, 
figure 1 on pages 60 and 61. The other 
two ports are implemented using the 
Intel 8155H-2 chip, IC47 in figure 1, 
which contains two I/O ports, a 
14-bit counter/timer circuit, and 256 
bytes of read/write memory. (This 
memory is not used in the MPX-16. 
I've written about the 8155 before; see 
reference 3.) The relationship of the 
parallel I/O subsystems with the 
global system bus structures can be 
seen in the system block diagram (see 
figure 2 in part 1, November 1982 
BYTE, pages 84 through 86). Most 


notably, the 8155 communicates over 
the local address/data bus shared 
with the processors, while the 8255 
receives its data through the buffered 
resident data bus. 

One of the dedicated ports is used 
during system initialization to read 
the settings of DIP (dual-inline pin) 
switches SW1 through SW8, which 
form an 8-bit system-configuration 
value. The eight lines of the con- 
figuration switches drive the port-A 
lines of the 8255. These lines are in- 
itialized by the power-up software in- 
itialization routine as input lines in 
the 82555 operating-mode 0 (basic in- 
put/output). The operating system 
can read the switch settings via an in- 
put instruction from I/O address 
hexadecimal 1A0. Data bits 0 to 7 in 
the value obtained contain the respec- 
tive settings of SW1 to SW8. 

The second dedicated parallel port 
in the 8255 is normally set up as a 
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Тһе Qume SPRINT 11 PLUS. is the new stan- 
dard of quality for professional, letter-perfect 
daisywheel printing. And for just $1776, 
you can have it for your personal or desk- E 
top computer. It comes complete with a М. Те 
Qume Connection interface module to fit АА 
popular computers from IBM, Radio Shack, | 
Commodore, Xerox, Hewlett Packard, North 
Star and many others. Its 96-character daisy wheel 


Шы with an average of 5,500 trouble-free hours 
& — (3yearstypical use) between maintenance, 
the SPRINT 11 PLUS is unmatched in 
reliability. Qume quality is the choice of 
| sophisticated, professional users. At $1776, 
ME" theresnoreasonfor you to settle for any- 
* thing less. Make the Qume Connection by 
calling one of our authorized distributors. 
Or write Qume, 2350 Qume Drive, 


| 
| 


delivers letter-quality text at а steady 40 cps. And i қ San Jose, California 95131 
Our new | NS 
SPRINT П PLUS. a » Сите 
fits every computer | Ё 


$1776. 


It’s easy to make the 
Qume Connection. 


Call the distributor nearest you to get the 
best quality printer for your microcomputer. 


Abacus Data Services 
(416) 677-9555 Ontario, 
Canada 


Anacomp/ESCOM 
Division 

(213) 516-7480 CA 
(206) 641-4990 WA 
(509) 624-1308 WA 


Anthem Systems 
Corporation 
(415) 342-9182CA 


Audio Visual Services 
(713) 659-1111 TX 
(800) 392-7777 TX Only 


Bohlig and Associates 
(612) 922-7011 MN 


Butler Associates 
(617) 964-5270 MA 


Byte Industries 
(B00)972-5948 CA Only 
(BOO) 227-2070 Outside CA 


C&G Distributors, Inc. 
(513) 435-4340 OH 

(800) 245-1084 Outside OH 
(412) 366-5056 PA 

(800) 245-1084 Outside РА 


David Jamison 
Carlyle Corp. 
(213) 277-4562 CA 
(415) 254-9550 CA 
(714) 640-0355 CA 
(808) 531-5136 HI 
(312)975-1500 IL 
(201) 946-9669 N J 
(214) 458-0888 TX 
(713) 530-4980 TX 


The Computer Factory 
(212) 687-5000 NY 
(914) 793-1300 NY 
(212) 896-0700 NY 
(516) 248-6700 МҮ 


Computing Resources, Inc. 


(702)825-8800 NV 


Computer Mart 
of New Jersey 
(201) 283-0600 NJ 


Datamex Ltd. 

(514) 481-1116 Montreal, 
Canada 

(613) 224-1391 Ottowa 

(416) 787-1208 Toronto 

(604) 684-8625 Vancouver 


Data Systems Marketing 
(602)833-0061 AZ 
(714) 540-2312 CA 
(213) 641-2050 CA 
(415)941-0240 CA 
(916) 891-8358 СА 
(213) 796-2562 СА 
(213) 796-2631 СА 
(714) 560-9222 СА 
(213) 344-7097 СА 
(209) 237-8577 СА 
(303) 573-5133 СО 
(303)694-1710 CO 
(313) 254-2830 MI 
(406) 587-1200 MT 
(505) 294-1531 NM 
(503) 297-8444 OR 
(412) 486-2676 РА 
(214) 960-1604 ТХ 
(713)789-0803ТХ 
(801)292-6666 UT 
(206) 575-8123 WA 


Data Technology 
Industries 
(415) 638-1206CA 


Data Terminal Mart 

(403) 270-3737 Alberta 
(403) 420-1755 Alberta 

(514) 288-1555 Montreal 
(902) 469-3782 Nova Scotia 
(416) 677-0184 Ontario 

(416) 495-2001 Ontario 
(416) 245-4780 Ontario 
(613) 729-5196 Ontario 
(604) 872-8482 Vancouver 


Equipment Resources 
(404) 955-0313 GA 


General Electric 
(205) 479-6547 AL 
(602) 278-8515 AZ 
(415) 436-9265 CA 
(714) 231-0309 CA 
(203) 628-9638 CT 
(904) 751-0615 FL 
(305) 921-0169 FL 
(404) 452-4919 GA 
(319) 285-7501 IA 
(219) 933-4500 IN 
(317)241-9330 IN 
(812) 473-6161 IN 
(502) 452-3311 KY 
(617) 938-1920 MA 
(301) 332-4710 MD 
(612)522-4396 MN 


(816)231-6362 MO 
(314) 965-7115 MO 
(704)525-3011 NC 
(201)227-7900 NJ 
(518) 385-4888 NY 
(716) 876-1200 NY 
(513) 874-8512 OH 
(503) 221-5095 OR 
(901) 527-3709 TN 
(214) 243-1106 TX 
(713) 672-3575 TX 
(801)973-2253 UT 


Gentry and Associates 
(305) 859-7450 FL 


InterACT Computer 
Systems 

(305) 331-7117 FL 
(404) 953-8213 GA 
(704)552-7502NC 
(704)254-1949 NC 


MicroAmerica 

(213) 327-6030 CA 

(BOO) 262-4212 CA Only 
(800) 421-1485 Outside СА 
(617) 449-5807 МА 

(800) 343-4411 Outside MA 
(617) 431-7660 MA 

(214) 235-3616 TX 

(BOO) 442-5847 TX Only 
(800) 527-3261 Outside TX 


National Computer 
Syndicate 
(312) 459-6400 IL 


Office Systems, Inc. 
(704) 374-0822 NC 
(919)274-8423 NC 
(919)549-0545 NC 


PAR Associates 
(303) 371-4140 CO 
(801) 292-8145 UT 


Pioneer Electronics 
(205) 837-9300 AL 
(305) 859-3600 FL 
(305) 771-7520 FL 
(404) 448-1711 СА 
(301) 948-0710 MD 
(919) 273-4441 NC 
(215) 674-4000 PA 


Pioneer Standard 
Electronics 

(312) 437-9680 IL 
(317) 849-7300 IN 
(313) 525-1800 МІ 
(612)935-5444 ММ 
(216) 587-3600 OH 
(513) 236-9900 ОН 
(412) 782-2300 PA 
(512) 835-4000 TX 
(2114) 386-7300 TX 
(713) 988-5555 TX 


Schweber 

(205) 882-2200 AL 
(408) 496-0200 CA 
(213) 537-4321 CA 
(916) 929-9732 CA 
(213) 999-4702 CA 
(203) 792-3500 CT 
(305) 927-0511 FL 
(305) 331-7555 FL 
(404) 449-9170GA 
(319) 373-1417 IA 
(312) 364-3750 IL 
(617) 275-5100 MA 
(301) 840-5900 MD 
(313) 525-8100 MI 
(612) 941-5280 MN 
(201) 227-7B8BON J 
(516) 334-7474 NY 
(716)424-2222 NY 
(216) 464-2970 OH 
(513) 439-1800 OH 
(918) 622-8000 OK 
(215) 441-0600 PA 
(412) 7B2-1600 PA 
(713)784-3600 TX 
(214)661-5010 TX 
(512) 458-8253 TX 
(414) 784-9020 WI 


Tek Aids Industries Inc. 
(312) B70-7400 IL 
(512) 835-9518 TX 


Terminal Rentals 
(602}258-4466 AZ 
(714) 832-2414 CA 
(408) 292-9915 CA 
(213) 637-3413 CA 
(714) 235-9268 CA 
(415) 956-4821 CA 


Terminals Unlimited 
(800) 336-0423 
Unico 

(512) 451-0251 TX 
Victor Electronics 
(617) 481-4010 MA 
Western New York 
Computer 

(716) 381-4120 NY 


Jum A Subsidiary of ITT 
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cessing 


two RS-232C serial interface ports 


memory-refresh requests) 


8-inch drives 


14. BIOS for CP/M-86 in EPROM 


Centronics-compatible printer port. 
This second port can also be used as a 
general-purpose 15-bit parallel inter- 
face with 10 output lines and 5 in- 
put lines. Fourteen of the I/O lines 
are connected to the port-B and port-C 
lines of the 8255. All 15 lines are buf- 
fered and connected to the 20-pin 
Bergstik connector J15. The 10 output 
lines from port B and bits 6 and 7 of 
port C drive sections of the open- 
collector buffers IC77 and IC78. The 
5 input lines are buffered by IC77 and 
IC76, with pull-up resistors on the in- 
put lines to allow for use of open- 
collector drivers on the other end. 
Signal-return paths are provided on 
pins 14 through 18 of J15. 

The two nondedicated parallel 
ports, which communicate to the out- 
side world through the two 20-pin 
Bergstik connectors |16 and J17, are 
implemented with the 8155H-2, IC47. 
These two identical I/O ports, each 
with 11 I/O lines (three of which are 
used for handshaking control), are in- 
itialized by the software initializa- 
tion routine as one 8-bit output port 
(J16) and one 8-bit input port (J17). 
Because these ports are meant to be 
used for varying purposes, the appli- 
cation software of the user will 
typically reinitialize the 8155 to suit 
the application. This is accomplished 


designed to use a 5-MHz Intel 8088 microprocessor, which combines a 16-bit 
architecture with an 8-bit bus interface and has 20-bit addressing capability for up to 
1 megabyte of system memory, operating in maximum mode to support multipro- 


2. optional Intel 8087 math coprocessor 

3. onboard space for four 64K-byte banks of dynamic RAM for a total of up to 256K 
bytes, with parity generation and error detection. 
sockets forupto 64K bytesof JEDEC 24- or 28-pin standard ROM or EPROM devices 


4 
5. 
6. two 8-bit general-purpose parallel І/О ports with handshaking contro! lines 
7T. one Centronics-compatible parallel printer port 
8. four programmable timers (one for a real-time clock, two for data rates, one for 
9. four independent DMA (direct memory access) channels 
10. sixteen levels of vectored, prioritized interrupt control 
11.  single- or double-density floppy-disk controller for controlling up to four 5%-inch or 


12. five 62-pin l/D-expansion-channel connectors (hardware compatible with the ІВМ 


Personal Computer) with space for four more 
13.  five-layer 9- by 12-inch printed-circuit board 


Table 1: Features of the MPX-16 computer system. 


by writing a new control word into 
the 8155's command/status register 
located at I/O address hexadecimal 
1С0. 


Serial Interface 

The MPX-16 system board con- 
tains two independent RS-232C asyn- 
chronous serial I/O ports (also 
known as serial channels). These are 
primarily intended to be used in con- 
necting the system to video-display 
terminals, but they may be attached 
to any compatible RS-232C devices. 
One of the serial channels (CHO) has 
been defined as the console I/O port 
for the CP/M-86 operating-system 
software. The second serial port 
(CH1) is available for user-defined 
applications. 

The two RS-232C serial ports are 
implemented with Intel 8251A 
USARTs (universal synchronous/ 
asynchronous receiver/transmitters), 
as shown in figure 1. Ап 8251A is 
capable of transmitting and receiving 
simultaneously at different data rates; 
however, the MPX-16 system ге- 
quires that the same rate be used for 
both transmitting and receiving. A 
split-speed application may be sup- 
ported by using both serial ports, 
programmed to operate at different 
rates, 
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Figure 1: Section 4 of the schematic diagram of the MPX-16 computer. Section 1 appeared in November's article; sections 2 and 3 
appeared in December's article. Connections to other sections of the schematic are shown by the notation "(n), where n is the number 
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Here are shown the interface circuits for the serial and parallel I/O ports: the 8251A USARTs and the 8255A-5 апа 8155H-2 
parallel-interface components. 


STATISTICS SO EASY, | 
ITS LIKE MAGIC. 
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professional statistical 
analysis system for 
Apple” computers 


ate the convenience and affordability of 
speedSTAT 1. And even if you don't have 
much experience with computers or 
statistics, speedSTAT 1 will make your 
computer do the work, so you're free to 
think about the results. 


Ot course speedSTAT has alot more upits 
sleeve. You can learn ihe details at your 
Apple dealer. Or call Toll Free 800/543- 
1350 (in Ohio call collect: 513/891-5044) 
and we'll send you more information. 


SpesdSTAT is a trademark о! SoltCorp International, Inc. 
Apple is a registered trademark of Apple Computer, Inc. 


At last, there's a sophisticated statistics 
package that's easy to learn and simple to 
use: speedSTAT 1. 


With extensive statistical analysis capabili- 
ties—including a capacity of over 10,000 
data points and more than 30 different sta- 
tistical measures—speedSTAT 1 isthe 
next major tool in your software collection. 
It multiplies your capabilities...with some 
pretty magical results. 


If you've relied on large computers for your 
statistical needs in the past, you'll appreci- 
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Both transmitter-ready and receiv- 
er-ready interrupt-request signals are 
generated during communication se- 
quences. These signals are fed into 
interrupt-request lines IRO, IR1, IR2, 


| and IR3 of the slave 8259A program- 


mable interrupt controller, IC62 


|! (which appeared in section 1 of the 
| schematic diagram in November's ar- 


ticle). The channel-0 interrupts have 
priority over the channel-l inter- 
rupts, and the receiver-ready inter- 
rupt requests have priority over the 
transmitter-ready requests. 

Both types of request signals are 
active-high. The receiver-ready inter- 
rupt request, which signals the main 
processor that a character has been 
received and converted to a parallel 
format, is obtained from the 8251A 
USART's RXRDY output line. Simi- 
larly, the transmitter-ready interrupt 
request, which signals the processor 
that the 8251A is ready to transmit 
another character to a peripheral 


| device, is taken from the TXRDY out- 


put line of the 8251A. (Each USART 
also provides four control lines that 
can be used for modem control.) 


Counter/Timers 

Four independent counter/timers 
are found on the MPX-16 system 
board. АП four are used for dedicated 
system functions and generally 
should not be used for other pur- 
poses. Three of these counter/timer 
circuits are part of the Intel 8253-5 
programmable interval timer (PIT), 
IC61. The fourth one is the timer sec- 
tion of the 8155H-2, ІС47, which was 
discussed above. All of the counter/ 
timers are visible in section 4 of the 
schematic diagram, figure 1. 

The 8253-5 PIT contains three inde- 
pendently programmable 16-bit 
circuits capable of 


counter/timer 
clock rates of up to 2 MHz (mega- 
hertz). These counters can be oper- 
ated in any of six different modes: 
terminal-count-interrupt generator, 
] programmable one-shot, rate gener- 


ator, square-wave generator, soft- 
ware-triggered strobe, and hardware- 
triggered strobe. 

On the MPX-16 system board, all 
three counter/timers of the 8253 PIT 
are programmed by the power-up- 
initialization software routine to 
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HARD DISK PACKAGE DEAL: 


THE PACKATN 


XCOMP. a worldwide leader in the Hard Disk 


business for six years is now offering a | 


"Package Deal’ to OEMs second to none! Take 
your choice: The 8MB or the 16МВ, Bolh are 
Hard Disk specials that indeed ofler тоге, 

More Storage. More Value. More Support 
and More Speed. 


With the 8MB or the 16MB "Package Deal you 
pel a formatted drive and controller. Choose 
rom 2 models: 1) The ST/S for $100 Computers 
and the 2) The ST/R General Purpose Controller 
with simple 8-bit micro interface for single board 
computers. There is an optional 2-80 Adapter for 
the GP Computer that allows you to just “plug ‘er 
іп. Nothing to build! 


PICK A COMPUTER. 


You pick the micro computer and XCOMP 
will probably be able to provide a “Package 
Deal , or a Turnkey Subsystem to fulfill your 
needs 


“Turnkey” Subsystems are available (ог х 
OEMs. Ask for details. The Subsystem pictured 
above shows the available enclosure. 


ХСОМР ирей Hard Disk 8MB or 16MB 
"Package Deal [Ж п have a complete one-year 
warranty оп parts and workmanship! 


“The Deal”. 


| Жее пе L 5980. The | 
БІТ КЕС Каде Deal" к f 51280. You 
{ a 2 ТОСОТ КЕ) АЙ ae 16MB | 
scribe Оте оиа equipment ing 
Software. Cable 5 (ізрінг and gl 
Enclosure (pictured). ilf. 


No sense in shopping around. Ys] VUA UR 
"Package Deal like this any Brey. Ve t 
Next Step? Жел, 
Call us. 


, 7566 Trade Street/San Dingo, СА 82121 
i Phone |619) 271-8730/TLX 182786 


 ХСОМР 
? Fast becoming the leader. 


YES! I'm interested in your ( ) 8MB "Package Deal”. Your ( ) 16MB "Package Deal’. 
075. SUM Sp ЕЕ — X cc 
| am also interested іп: ( ) “Turnkey” Hard Disk Subsystems. ( S100 Hard Disk Subsystem. 


( ) General Purpose Subsystem. ( ) SG/R Controller for 541000 Interface. ( ) SM/R General Purpose 
Controller for Storage Module Drives. ( ) AN/R Controller for ANSI Interface Disk and Tape. 
( ) SG/S, SM/S and AN/S same as others for the S100 bus. 


Name 
MY Name 


addons 
City 


CPM is a registered trademark o! Digital Research. 


WE RE MAKING LIFE EASIER FOR OEMs. CALL NOW, (619) 271-8730. 


| End users can take advantage of XCOMP quality and low prices by contacting their local dealers. 


operate in mode 3 (square-wave gen- 
erator). The input clock signal that 
drives all three of the 8253's counter- 
clock-input lines is obtained from a 
simple crystal-controlled oscillator 
circuit consisting of a 4.9152-MHz 
crystal, a couple of inverter gates, a 
few resistors, and a capacitor. The 
output of this circuit, a 4.9152-MHz 
square wave, is then divided down by 


a 74L5393 binary counter to form a 
2.4576-MHz USART 
1.2288-MHz clock to drive the 8253 
PIT counters. 

The first counter circuit of the 8253 
PIT is used as a software-program- 
mable data-rate generator, producing 
a signal called BAUDO. Similarly, the 
second counter circuit is used to pro- 
duce the data-rate signal BAUD1. 
The data rate for both serial channels 
is set at power-up for 9600 bps (bits 
per second) using a data-rate multi- 


plier factor of 16. The system soft- 


ware then automatically initializes 
the data rate for the console serial 


channel (channel 0) when the user 


types a Return character іп ASCII 


clock and a 


(American Standard Code for Infor- 
mation Interchange). The first char- 
acter must be Return for proper data- 
rate initialization. If the input data 
rate of the console terminal is not 
9600 bps, the program reinitializes 
the counter-1 circuit of the 8253 to 
match the new data rate. 


So that system crashes 
will not occur, 
the memory-refresh 
signal must never 
be altered by 
application software. 


The third counter/timer circuit of 
the 8253 PIT is intended for use as a 
real-time clock for either time-of-day 
or software-timing-delay аррііса- 
tions. This clock is initialized at 
power-up by software, preset for a 
10-ms (millisecond) period (100 Hz). 
This clock output drives the IRO line 
of the master 8259A interrupt con- 
troller, IC35, and forms the highest- 


priority maskable system interrupt. 
This timekeeping capability can be 
very useful in interrupt-driven, real- 
time process-control applications. 

The fourth counter/timer on the 
MPX-16 system board is the timer 
section of the 8155H-2, IC47. This 
timer is driven by the SYSCLK2 
(2.386-MHz) clock signal to produce 
the square-wave signal REFRQST, 
which has a period of 15.1 us (micro- 
seconds). Тһе REFRQST output sig- 
nal activates the periodic refresh 
operation required by the dynamic 
RAMs (random-access read/write 
memories). This vital signal must 
never be altered by the user’s applica- 
tion software; if it is, system crashes 
may occur. 


Floppy-Disk Drive Controller 

The MPX-16 system supports up to 
four floppy-disk drives. Versatility is 
provided by jumper-selectable fea- 
tures of the MPX-16's floppy-disk 
controller interface: either 5%-inch 
or 8-inch drives may be used and up 
to four drives may be attached to the 


Make your micro work like a mainframe. 


First, neatly tape the "370" label onto 
your IBM Personal Computer. 

Now slip a dBASE II" disk into 
your main drive. 

That's it: your IBM PC is now ready to 


run a relational database system, the kind 


IBM put on their mainframes last year. 
And you're ready with more data : 
handling power than you would have 


dreamed possible before dBASE II. 


With a word or two, you create data- 


bases, append new data, update, modify 
and replace fields, records and entire 
databases. Display any information, 
report months worth of data in minutes 
апа zip through input screens and 
output ferms. 

You can use it interactively for 
answers right now. Or save your instruc- 
tions and repeat everything with two 
words: do Manhours, do Project X, do 
whatever has to be done. 

To try dBASE II free for 30 days, 
drop by your local computer store. 

Or if they're sold out, call us at (213) 
204-5570. If you don't like it, you get 
your money back. 

But if you do that, you'll have to 
remove the label. Because nothing short 
of a mainframe works like dBASE II. 


AshtonTate 


© 1982 Ashton-Tate 
CP/M is a trademark of Digital Research 
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А. Power Lines 

All power to the disk drives is supplied from an external power supply through separate power cables. A typical 5%-inch floppy-disk drive 
will require approximately + 5 V (volts) DC at 0.5 A (amps) and + 12 V DC at 1 A. A typical 8-inch drive will require +24 V DC at13A,+5V 
DC at 0.8 A, —5 V DC at 0.05 A and 115 V AC at 03 А. 


B. Output Lines 

DRIVESEL x: The four drive-selection lines, numbered О through 3, are provided to enable the selected drive to respont input signal: 
and consequently to output data and/or status information. Each individual drive must be configured to respond to one ~. .ne four drive 
select signals. This is usually accomplished via a programmable shunt header or a ПІР switch. А drive is selected by a logic low state on tht 
select line assigned to it. 

DIRECTION: This control line defines the direction of motion of the selected drive's read/write head during a step operation. A high state 
(equivalent of logic 1) will cause the head to move out, toward the outer edge of the disk. A low state (logic O) will cause the read/write head to 
move in, toward the center of the disk. 

STEP: This control line causes the selected drive to move its read/write-head carriage one position in the direction controlled by tht 
direction-select line. Each step is initiated by the low-to-high transition of the STEP pulse. Direction changes must occur at least 1 ps befor 
the ігайпа edae of the step pulse. 

1 The write-enable, or write-gate, signal enables the writing of data onto the disk when it is active-low. When this line i: 
' read-data logic and head-step logic circuits are enabled. 

HEADLOAD x: The four head-load lines, numbered O through 3, are alternative output lines which usually require the user to install o 
configure the drive unit to accept them. The head-load line can be used to load and unload the read/write head from the disk’s surface. | 
desired, the heads may be kept loaded to avoid the 50-ms head-load time. Typically a drive will be configured so that the read/write һеас 
loads when either the drive-select line or the motor-on control line becomes active. 

MOTOR ON x: Three output lines, numbered 0, 1, and 2, are provided for motor-on/motor-off control. The MOTOR ON О line on pin 16 oi 
J11 and J12 is the stc idard floppy-disk interface Signal. The MOTOR ON 1 and MOTOR ON 2 lines are available as alternative output соп: 
trol lines. When the MOTOR ON line of the floppy-disk drive (if available) is driven active-low, the drive motor will be turned on, allowing 
reading or writing on the drive. Typically, a 1-second delay is required after activating the motor control line prior to reading or writing. To 
maximize motor life, the motor for the drive is usually turned off after 2 seconds if no commands have been issued to the drive. 

SIDESELECT: This output control line is used to select which side of a two-sided floppy disk is to be used for reading or writing. This line 
is provided for future system expansion; it is not supported by the current MPX-16 system software. A logic high on this line designates the 
read/write head on side 0, and a logic low indicates selection of the side-1 read/write head. A typical delay of 100 «s is required before 
readina or writina after switching sides. 

LOW CURRENT: This output conirol line is an active-low signal used only by 8-inch drives. It causes a reduced current flow through the 
read/write head when writing data on tracks 43 to 76. When tracks О through 42 are selected, the low-current signal is high, causing г 
areater current flow. 

AULT RESET: This is an active-low output signal which can be used to reset a disk drive's fault logic, if the drive has some. 

WR DATA: The write-data output line contains the serial data information to be written onto the disk. This signal is enat :d by the WE. 
ENABLE control line. Each positive transition on the WR DATA line causes the current through the read/write head to be reversed, thus 
writing a data bit onto the disk. 

C. Input Lines 

READY: The active-low READY input line can be used to indicate the status of the disk drives when the circuitry in the drive support: 
such a function. This signal typically indicates that the drive motor is rotating at the correct speed and that two index holes have beer 
detected after a disk has been inserted into the drive. If drive-ready indication is not supported by the drive being used, the jumper to grounc 
must be installed. The READY signal is conditioned by a 150-ohm pull-up resistor and a Schmitt-trigger inverter. 

INDEX: The INDEX interface line is an active-low signal that occurs once for each revolution of the disk. This signal indicates the logica 
)eginning of a track. It is conditioned by a 150-ohm resistor and a Schmitt-trigger inverter. 

KO: This input line is active-low when the drive's read/write head is positioned over track 0 of the disk (the outermosttrack) and the 
gic circuitry is driving current through phase 1 of the stepper motor's windings. This signal is at a logic 1 at all other times. The 
sianal is conditioned bv a 150-ohm pull-up resistor and a Schmitt-trigger inverting buffer. 

TWOSIDED: The active-low TWOSIDED input signal, for 8-inch drives, indicates that a double-sided disk is contained in the drive wher 
low, and a single-sided disk is in the drive when high. This signal is terminated by a 150-ohm pull-up resistor and a Schmitt-trigger invertinc 
buffer. This signal is not supported by the current system software but is available for future use as two-sided drives become more widely 
used. 

WRITE PROTEGT: This active-low input signal indicates that the disk inserted on the selected drive has been write-protected, and thus 
no write operations can be performed. On 8-inch drives, the write-protect notch is left uncovered to write-protect the disk; conversely for 
5% -inch drives, the write-protect notch on the disk must be covered to write-protect the disk. This input line is terminated бу а 150-ohm pull- 
up resistor and a Schmitt-trigger inverting buffer. 

FAULT: When available, on 8-inch drives, this input line indicates that a fault condition has been detected by the drive-control logic anc 
that further operations on the drive should not be permitted. Thus active-low input is terminated by a 150-ohm pull-up resistor and a Schmitt- 
trigger inverting buffer. 

RD DATA: The read-data input signal contains serial data and clock-bit information read from the disk when the WR ENABLE control line 
is high (inactive). This line provides an active-low pulse of approximately 200 ns for each flux reversal detected by the drive electronics 
whether a data bit or a clock bit. This raw data signal is conditioned by a 150-ohm pull-up resistor and a Schmitt-trigger inverter. 


Table 2: Descriptions of the floppy-disk-drive interface signals found in the MPX-16 system. Both 8-inch and 5%-inch drives are 
supported by the floppy-disk controller. 
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Now for Concurrent CP/M-86, Zenith 2100 & NEC АРС 


VEDIT-THE CLEAR CHOICE 
FOR PROGRAMMING 


PLUS FEATURES FOR FAST, EFFICIENT WORD PROCESSING 


Increasing your productivity is what a 
good texteditor is all about. VEDIT excels 
with a unique combination of powerful 
and easy to use editing features, 
customizability and complete hardware 
support. Compare VEDIT - you'll find 
everything you expect in a good editor 
plus many time saving features which 
only VEDIT offers. 


VEDIT fully utilizes all function keys, or 
configures to any keyboard layout you 
are familiar with. VEDIT has helpful aids 
such as directory display, and you wont 
loose textif you run out of disk space - you 
can delete files or change disks. 


Powerful TECO style command 
macros let you perform editingtasks you 
mightotherwise not even attempt. Nearly 
impossible tasks for other editors (such 
as translations or extensive search/ 
replace on many files), can be done 
automatically from a command file. 


For program development VEDIT 
surpasses any other editor - with more 


CP/M end MP/M are registered trademarks of Digital Research inc. Apple 1. is a registered trademark 
of Apple Computer, Inc. MS-DOS and боКсага are trademarks of Microsoft, TRS-BO із a trademark 


of Tandy Co 
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extensive file handling, powerful com- 
mand macro capability and special 
features for Pascal, PL/1, “С, Cobol, 
Assembler and others. VEDIT reduces 
program editing time by 30% as 
compared to the best word processor. 


For word processing, VEDIT has word 
wrap, adjustable margins, paragraph 
reformatting, word and paragraph 
functions, simple printing and more. 


VEDIT supports practically every CRT 
terminal, video board, 8080, Z80 and 
8086 computer. We have been con- 
sistently first to support new computers. 
And we support you with any technical 
assistance you need. 


For the full story, purchase VEDIT risk 
free. Evaluate the 125 page manual - if 
you are not satisfied, return the package 
(disk unopened) for a courteous refund. 


Please specify your microcomputer, 
video board or the CRT terminal version, 
8080, 280, ог 8086 code, operating 
system and disk format. 


VEDIT - Disk and Manual 

8080,2800rIBMPC. .... 9150 
CP/M-86orMSDOS. ... $195 
Manualonly ............ $18 


 CompuView 


Compare VEDIT's features: 


True Full Screen Editing 
Edit files one disk in length 
Automatic Disk Buffering 
Compact and Fast 
Display of line and column * 
Set/Goto text markers 
‘Undo’ key to restore line 
Automatic Indent/Undent 
Adjustable Tab positions 
Repeat function key 
Text Move and Copy 
10 Scratchpad Buffers 
Load/Save buffers on disk 
Powerful command macros 
Directory display 
Edit additional (small) 

files simultaneously 
Insert another disk file 
Unlimited file handling 
Recovery from ‘Full Disk’ 
Change disks while editing 
Word Wrap, format paragraph 
Simple Printing 
Menu driven installation 
Startup command file 
Setup CRT function keys 
Support newest CRT terminals 
Support smart CRT functions 
Customizable keyboard layout 
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system. Three drive-motor-control 
lines and four head-load-control lines 
are available; both 34-pin and 50-pin 
connectors, with industry-standard 
signal/pin assignments, are provided 
Гог 5%-inch and 8-inch drives, re- 
spectively. A description of the func- 
tions of each interface signal is given 
in table 2 on page 66. 

Either single- or double-density 
recording may be selected under soft- 
ware control. The normal disk format 
is compatible with the IBM 3740 for- 


М1: 
ш 


mat (іп the 8-inch size) or with the 
IBM Personal Computer (in the 51⁄4- 
inch size—what might be called the 
IBM 5150 format), but this can be 
changed via a software modification. 
Single-density recording uses the FM 
(frequency modulation) technique, 
while double-density operation uses 
the MFM (modified frequency modu- 
lation) technique. (See reference 7 for 
an explanation of FM and MFM as 
applied to floppy disks.) 

The heart of the floppy-disk inter- 


Excellence 
Acknowledged. 


Some people demand the best. 


Superior qualily ot superior value identifies 
the "best" products, and the best in Apple |I?- 
compatible drives is the Micro-Sci line of 54” 
floppy disk drives ond subsystems. 

Business people needing storoge, reliability 
ond fost occess have been impressed with 
Micro-Sci's A40 system since we introduced it 
back in 1979. For o lower list price than the 
Apple Disk II®’s, the А40 offers 20Kb more 
capocity, faster occess time ond greater 
dato reliabilily. 

The Micro-Sci A70 drive combines quick 
occess ond high reliability with o full 286Kb 
storage capobility. 

The newest member 
of Micro-Sci's Apple ll- 
compatible family, the A2, is о 
direct replocement for the Disk ІІ, 


MICRO-SCI 


feoturing total compatibility ot o lower cost. Better 
Sfill, you con mix our A2 drive and controller with 
their drive and controller for complete freedom of 
interchangeobilily. 

And Micro-Sci's controller includes operoting 
feotures like jumper-selectoble 3.2 ond 3.3 DOS. 


Give yourself the privilege. 


Micro-Sci delivers the most in quolily, 
reliobility ond performonce. So when you 
consider odditional drives or o disk subsystem 
for your Apple Il, indulge yourself in the Micro- 
Sci olternotive. 

See our complete product line today ot 
о deoler neor you. 

(SPECIAL NOTE TO APPLE Ili” 
USERS: Micro-Sci 0150 offers o full 
ronge of Apple ill-compotible 
drives. Ask your locol deoler 

for detoits.) 


Micro-Sci is a Division of Standun Controls, Inc. 
2158 SOUTH HATHAWAY STREET = SANTA ANA, CALIFORNIA 92705 • 714/662-2801 - TELEX: 910-346-6739 


Internationol Dealer Inquiries... 


IMC International Markets Corp. Telephone: 714/730-0963 * Telex: 277782-ROBY UR 


+ Appie, Apple Il, Apple Ш ond Disk Il are registered trademarks of Apple Computer, Inc. 
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face is an Intel 8272 single-chip 
floppy-disk controller, or FDC 
(IC21). This device appears in section 
5 of the schematic diagram, figure 2 
on pages 70 and 71, along with the 
rest of the floppy-disk interface logic. 

The Intel 8272 was designed to be 
pin- and function-compatible with 
the NEC (Nippon Electric Company) 
pPD765 floppy-disk controller. These 
controllers support 15 software com- 
mands, processor-interrupt genera- 
tion, DMA (direct memory access) 
data transfers, and generation of 
several control signals that can be 
used to reduce the amount of hard- 
ware support logic required to em- 
ploy double-density recording for- 
mats. The 8272 FDC, in conjunction 
with the 8237A DMA controller, 
ІС48, forms an efficient disk-interface 
subsystem. 

There are six basic functional sec- 
tions in the disk interface: clock-sig- 
nal-generation logic, motor-on/off 
logic, drive-control logic, data-write 
logic, processor-interface logic, and 
data-recovery logic for reading the 


disk. 


Clock-Signal Generation 

The 8272 FDC requires two exter- 
nal clock signals as input: a 4- or 
8-MHz square-wave clock and a data- 
write clock, with a pulse duration of 
250 ns (nanoseconds), that is pulsed 
at one of three frequencies. 

The square-wave clock input at pin 
19 of the FDC is derived from an 
8-MHz crystal oscillator, IC10. If 
8-inch drives are to be used, jumper 
JP16 must be installed and JP17 ге- 
moved. This routes the 8-MHz clock 
directly to pin 19. When 5%-inch 
drives are to be used, JP27 must be in- 
stalled and JP16 removed, applying a 
4-MHz signal to pin 19, instead. 

The repetition rate of the 250-ns 
data-write clock pulse is 1 MHz, 500 
kHz (kilohertz), or 250 kHz, depend- 
ing on the disk-drive type and disk 
format. Multiplexer IC3 selects the 
correct clock frequency for the 
desired recording density. When the 
MFM signal coming from the 8272 is 
in a logic low state, single-density fre- 
quencies are selected. When MFM is 
high, the double-density frequencies 


are selected. 
Text continued on page 72 


COMPUTE & PRINT AT THE SAME TIME 


V-SPOOL 16K 
PRINT BUFFER - >79 


SAVE VALUABLE TIME 


Waiting for your computer to run a printer can 
now be a thing of the past. With V-SPOOL you can be 
free to use your computer while printing a letter, invoice, 
or other text. 


V-SPOOL instantly buffers up to 16K in memory- 
roughly 6 full pages. Instead of waiting for the text to 
print you retain complete computer control while the 
buffered text is sent to the printer. Edit another letter or 
enter an invoice while the previous one prints. 


The time saved with V-SPOOL can be substantial. 
Using a letter quality printer, you'll save up to a minute 
per page. If you print60 pagesoflettersor invoices a day, 
that's an hour saved. 


NO HARDWARE COSTS 


V-SPOOL costs a fraction of a hardware buffer. 
Instead of three hundred dollars, V-SPOOL is just $79. It 
also requires no power, will never break down and is in 
many cases faster - a hardware buffer may take 17 
seconds to fill up while V-SPOOL will buffer the text 
almost instantly. 
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SIMPLE TO USE 


One command activates V-SPOOL. It's that 
simple. Its operation is foolproof and transparent to 


your application programs - you'll want to use it all the 
time. 


NO INTERFACING 


V-SPOOL requires no hardware or software 
modifications. Just CP/M 2.2. It occupies only 3K of 
memory space plus the size of the print buffer (variable 
from 2K to 16K). Installation is very simple - it comes 
ready-to-run on most CP/M computers. 
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CP/Mis aregisteredtrademark of Digital Research, Inc. 
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1955 Pauline Blvd., Suite 200 % Ann Arbor, Michigan 48103 % (313) 996-1299 
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Figure 2: Section 5 of the MPX-16 schematic diagram. Here are shown the system-board power connections and the floppy-disk con- 
troller, including the PLL (phase-locked loop) circuitry used to recover data read from a disk. Connections for both 8-inch and 
514-inch drives are shown. 
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ЗА. ODD NUMBERED PINS TIED TO GROUND 
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DENOTES CONNECTION TO INDICATED PIN 
OR SIGNAL ON OTHER NUMBERED CIRCUIT SECTIONS. 


A complete table of the MPX-16's integrated circuits was printed inthe part 2 of this series (December 1982 BYTE, pages 56and 60). 
The table included a listing of power connections and a cross-reference by schematic section. 
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Motor Control 

The floppy-disk-drive interface 
provides three separate motor-on/off 
control lines for the floppy-disk 
drives: MOTOR ON 0, MOTOR 
ON 1, апа MOTOR ON 2. These 
signals are generated by а 741,5173 
quad D-type register chip, IC6. The 
4-flip-flop register is addressed as an 
I/O device residing on the resident 
data bus at hexadecimal address ОАО. 

The QO output of IC6 controls the 
MOTOR ON 0 line. To turn the 
motor on, a logic 1 is written into QO, 
and to turn off the motor a logic O is 
written. The Q1 and Q2 outputs of 
IC6 similarly control the MOTOR 
ON 1 and MOTOR ON 2 lines. 

The MOTOR ON 0 line is con- 
nected to pin 16 on both |11 (the 51⁄4- 
inch-drive connector) and J12 (the 
8-inch-drive connector). Use of this 
pin for motor control in floppy-disk 
interfaces is fairly standard through- 
out the computer industry. The other 
two motor-control lines are not stan- 
dard but are provided to allow addi- 
tional control, if needed, by wiring 


FEATURES 


the interface cable appropriately. 
The most common arrangement is for 
MOTOR ON 0 to control drive А, 
MOTOR ON 1 to control drive B, 
and MOTOR ON 2 to control drives 
C and D. All three control lines have 
an onboard jumper that can be used 
to disconnect the signal from the disk- 
drive connectors. 


Drive-Control Logic 

The floppy-disk-interface drive- 
control logic consists of all control 
signals other than the motor-on/off 
control signalssupplied to or received 
from the electronic circuitry inside 
the floppy-disk drives. All of the out- 
put signal lines are driven by type- 
7406 open-collector inverting drivers 
or type-7407 open-collector nonin- 
verting drivers. All input signal lines 
are conditioned by 150-ohm pull-up 
resistors and 741514 Schmitt-trigger 
inverter gates. All of the signals, in- 
put and output, are active-low. 

The RW/SEEK line of the 8272 
FDC is used to multiplex eight DC in- 


DAISY WHEEL 
PRINTER 


$795 


plus shipping 


e Typewriter operation with nothing to disconnect € 10, 12 or 15 characters per 
Inch switch selectable e Portable with carrying case e Entire interface mounted 
internally in tiie Olivetti Praxis 30 typewriter e Underlining е Cables available for 
most computers e Service from Olivetti dealers e Centronics compatible parallel 
input e Built in self test e Cartridge ribbon e 2nd keyboard switch selectable. 
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Circle 66 on Inquiry card. 


terface signals onto four pins of the 
8272. When the FDC is in the seek 
mode (with RW/SEEK low), pin 19 
of the 74LS240 octal inverting buffer 
IC22 is driven low. This causes the 
ТКАСКО and the TWOSIDED 
signals to be input into pins 33 and 34 
of the FDC, and the DIRECTION 
and STEP signals from pins 38 and 
37 to be output to the drives. 

When the FDC is in the read/write 
mode (with RW/SEEK high), pin 1 of 
the inverting buffer 1С22 is driven 
low. This allows the WRITE 
PROTECT and FAULT signals to 
pass into pins 34 and 33 of the FDC 
and lets the FAULT RESET and 
LOW CURRENT signals from pins 
37 and 38 of the FDC pass to the 
drive. Note that the four signals that 
were gated by a low state on the 
RW/SEEK line are now blocked by 
the high-impedance state of their buf- 
fer sections. А pull-up resistor is pro- 
vided to ensure that a false STEP 
command is not issued to the drive 
units. 

The 8272 FDC provides two con- 
trol signals to select one of four 
drives, USO and 051 on pins 29 апа 
28. These two lines drive the 7415139 
dual 2-to-4-line demultiplexer, IC26, 
which selects the desired drive by 
placing a low state on the correspond- 
ing DRIVESEL x line. The signals 
from USO and 051 are tapped off to 
another section of the demultiplexer 
to activate the head-load signal at the 
same time. (The interface may be 
wired to load all heads together or 
separately.) 

The HD (head-select) output of the 
8272, pin 27, is available for applica- 
tions where two-sided disk drives are 
available. This signal can be used to 
select one of the two read/write 
heads. Initially, the MPX-16 system 
software supports only single-sided 
drives and does not use this control 
signal. А two-sided modification will 
eventually be incorporated. 

Two input pins, the READY and 
INDEX signals are conditioned by 
741514 Schmitt-trigger inverters and 
routed directly to the 8272. The 
READY line can be jumpered to 
ground if the attached drives do not 
provide a status-ready indication. Án 
index pulse occurs once per revolu- 


Expand your possibilities with 
Concurrent CP/M." 


If you have to wait impatiently for your personal 
computer to finish a job before moving on to another | 
task, you need Concurrent CP/M. This new software tech- 
nology from Digital Research increases the productivity 
of your IBM PC by allowing you to do more with it. 

Using Concurrent CP/M, you can run several 
programs simultaneously, switching instantly from one 
program to another. For the first time you can write a letter 
while you do your financial planning. For the first time 
you can write text while printing other documents. For 
the first time you can edit programs while your program 
compiles. Concurrent CP/M is the best investment 


you can make in microcomputing because it multiplies 
the value of your hardware and lets you use all the CP/M 
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wave in the business. 

There's nothing like Concurrent CP/M in the 
personal computer world, and you can get it only from 
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Coming soon! CP/M '83 International 
Conference and Exposition in San Francisco. 
January 21-23, 1983. For more information 

about exhibiting call 617-739-2000. 


Now your IBM PC can do 


more than one thing at a time. 
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IBM is a registered trademark of International Business 
Machines, Corp. - = 
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tion of the disk when а soft-sectored 
floppy disk (the type supported by 
the MPX-16) is being used in the 
selected drive. 


Data-Write Logic 

The data-write logic consists of the 
74LS175 quad type-D flip-flop IC17 
and the 74LS153 4-to-1 decoder, 
IC11. The 74LS175 is configured as a 
shift register clocked by the single/ 
double-density write clock, which 
provides the precompensation re- 
quired for double-density recording. 
The actual value (250 or 125 ns) 
depends on the particular drive size 
being used and is selected by jumpers 


JP20 and JP21. 


Data-Recovery Logic 

The data-recovery (data-read) logic 
of the floppy-disk interface, shown 
on page 70 of figure 2, is fairly com- 
plex, due to the subtleties of MFM 
double-density recording. The 
MPX-16 uses a PLL (phase-locked- 
loop) circuit to decode the double- 
density data. The 8272 floppy-disk 


controller, IC21, requires two input 
signals, the RDD and RDW signals at 
pins 23 and 22, respectively, to be 
generated from the raw-data signal 
read from the disk and transmitted to 
the interface by the drive electronics. 
The RDD signal consists of one posi- 
tive pulse for each magnetic-flux 
reversal read from the disk, which 
can signify either a clock bit or a data 
bit. The RDW signal tells the 8272 of 
the status of the “data window” (a 
period of time in which a pulse may 
or may not occur), which is used by 
the 8272 to determine if the flux 
reversal is a data bit or a clock bit (see 
reference 7). 

The 8272 provides two output 
signals, the VCOSYNC and MFM sig- 
nals, that simplify the implementa- 
tion of a PLL data-recovery circuit. 
The VCOSYNC signal goes active- 
high when valid data is being read 
from the disk and is used to enable 
the PLL logic. When a gap area (a 
place on a floppy disk where no data 
is recorded—for example, between 
the disk’s identification and data 


fields) is being read by the read/write 
head, the VCOSYNC signal goes low 
to disable the PLL. In addition, the 
VCOSYNC signal can be high only 
after the read/write head has been 
loaded and the head-load time has 
elapsed. The MFM signal from the 
8272, when active-high, indicates that 
the 8272 has been: programmed for 
double-density operation; when 
MFM is inactive-low, single-density 
operation is indicated. This signal, 
along with the data-recovery logic, 
allows the recording mode to be soft- 
ware-selected between single- and 
double-density operation. 

The active-high RAWDATA pulses 
from the disk-drive circuitry trigger 
two one-shot multivibrator sections, 
both in IC2, which serve as pulse 
shapers for the phase-detector logic. 
Section IC2a shapes the single-density 
(FM) data pulses, while section IC2b 
works for double-density (MFM) data. 
Separate one-shots are provided for 
the MFM and FM modes so that the 
recording format can be selected only 
bv: ware. 
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allows from 510 104 megabytes of storage for applications 
that require large database files and records. The four para- 
llel and six serial ports provide the muscle to support nu- 
merous peripherals. 

Software InfoSoft's MuLtl/NET provides the most efficient 
multi-processor operating system. Software 2000 Inc.'s 
TurboDOS offers speed and performance. 


Dealer and OEM inquiries are welcome. 
Nationwide field service through INDESERV. 


3 Colonial Data 


tion. On board interface for Winchester type disk controller 
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l That's why Big 8 accounting firms and 
Fortune 500 companies use ASCOM. 
ASCOM is an interactive microcom- 
puter telecommunications program for 
timesharing and data transfers. It is 
easy to use bécause it employs menus, 
simple commands and features an on- 
line help facility. 

A typical use of ASCOM is to access 
a data base to retrieve data for storage 
and analysis on your microcomputer. It 
can also be used to transmit program 
files to another machine running 
ASCOM. This can be done locally 
through direct connection, or over 
telephone lines by using a modem. 


ASCOM works on IBM PC, MS-DOS, 
CP/M-86, and СР/М-80 compatible 
micros. 
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documentation: $175.00 * 
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puter communication 
never been this easy. 


ASCOM features: 

» Works with modems ог by direct con- 
nection at speeds from 110 to 19,200 
baud. 

« Transfers both text and program files 
between computers. 

« Protocols to synchronize large file 
transfers. 

« Remote mode permits control of 
another micro running ASCOM. 

* Automatic processing with com- 
mand files. 

» Commands for displaying directories 
and files. 


To order ASCOM, call or write today: 
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The Software Express Service 


25 Van Zant Street * Norwalk, CT 06855 
(203) 853-6880 » Telex 643-788 
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If you use a Word 
Processor, you need 


GRAMMATIK 
Beyond Spelling Checking 


Grammatik can find over 15 
different kinds of common errors 
missed by simple spelling 
checkers alone, including 
punctuation and capitalization 
errors, overworked and wordy 
phrases, and many others. Use 
Grammatik with Aspen Software's 
spelling checker Proofreader, 
featuring the Random House 
Dictionary®, or with your current 
spelling checker for a complete 
document proofreading system. 


Read what the experts say: 


“Тһе perfect complement to a 
spelling checker." 

Alan Miller, Interface Аде, 5/82 
"A surprisingly fast and easy tool for 
analyzing writing style and 
punctuation." 

Bob Louden, InfoWorld, 12/81 
"Anyone involved with word 
processing in any way is encouraged 
to get this excellent program." 

A.A. Wicks, Computronics, 6/82 
"A dynamic tool for comprehensive 
editing beyond spelling corrections." 

Dona 2. Meilach, Interface Age, 5/82 
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word processing software." 

Stephen Kimmel, Creative Computing, 6/82 
Works with CP/M®, 
IBM-PC®, TRS-809 


Grammatik $75.00 
Proofreader $50.00 


Order directly from Aspen 
Software, or see your local dealer. 
Specify your computer system 
configuration when ordering! 
Visa, Mastercard accepted. 
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The one-shots take the raw data 
pulses from the drive and stretch or 
shrink them to a constant length, as 
required. The duration of the output 
pulses of the one-shots is determined 
by resistors R1 through R4 and capa- 
citors Сб and C7. Jumper connections 
JP9 through JP12 are used to set up 
the correct pulse duration for 5%- 
inch or 8-inch drives. The RC (resis- 
tance/capacitance) values are chosen 
to provide a shaped data pulse width 
that is one-half the duration of the 
data window. These values are 2 ps 
for 5%-inch and 1 ys for 8-inch 
FMDAT (single-density data) pulses, 
and 1 us and 500 ns for 54-inch and 
8-inch MFMDAT  (double-density 
data) pulses, respectively. 

А type-745124 voltage-controlled 
oscillator (VCO), ІС4, generates а 
free-running 8-MHz VCO output fre- 
quency used to track the incoming 
data stream. The VCO frequency is 
also divided by 2 to produce a 4-MHz 
clock pulse. Jumpers JP8 and JP15 
select the correct VCO frequency for 
the type of drive in use (8 MHz for 
8-inch and 4 MHz for 5%-inch). 

The read-data pulse for the 8272's 
RDD input is derived from IC13 and 
IC16. Pin 5 of IC13 (the Q output) 
goes high when this flip-flop detects 
the rising edge of each inverted data 
pulse, which corresponds to the lead- 
ing edge of the negative-going raw 
data pulse from the disk drive. On the 
rising edge of the next inverted 
8-MHz VCO-clock pulse, the Q out- 
put of IC13 is then clocked into flip- 
flop IC16, forming the positive RDD 
pulse required by the 8272. 


CP/M-86 BIOS 

Digital Research's CP/M-86 oper- 
ating system is designed to operate in 
almost any 8086- or 8088-based micro- 
computer system. This flexibility has 
been made possible by dividing the 
operating-system code into functional 
sections, one of which is accessible to 
the computer's manufacturer, 
dealers, and users. This section is the 
lowest-level portion and is called the 
basic input/output system or BIOS 
(usually pronounced "by-ahs" or "by- 
ohs" for short). 

The higher-level BDOS (basic disk 
operating system—"bee-dahs"), the 


nucleus of CP/M-86, calls on the 
BIOS to gain access to the physical 
hardware of the computer system, in 
our case, the MPX-16. This provides 
a very machine-independent environ- 
ment for the BDOS. 

Imagine the BIOS as a slave that 
the BDOS can order around. The 
BDOS knows what it wants to do 
(communicate with the disk con- 
troller or console serial port, for ex- 
ample) but doesn't know exactly how 
to talk to the hardware. It does have 
rapport with the BIOS, though, and 
can ask the BIOS to communicate 
with the hardware and return the 
results. 

As a user, you will almost always 
receive your CP/M-86 computer sys- 
tem with a customized BIOS pre- 
viously installed by your manufac- 
turer or dealer. But if you buy 
CP/M-86 directly from Digital Re- 
search, it will not contain a BIOS that 
will work with the MPX-16. To sup- 
port this project, I have arranged for 
a customized BIOS to be written, 
burned into EPROMs, and distrib- 
uted by The Micromint for use with 
the MPX-16. 

The inner workings of the BIOS 
and full instructions on how to 
customize it are too complex to deal 
with in this article and are covered in 
great detail in the CP/M-86 docu- 
mentation, so rather than duplicate 
that material, I shall attempt to ex- 
plain in English terms what the 
various parts of the BIOS do. 


BIOS Organization 

The BIOS portion of СР/М-86 
resides constantly in user memory 
during normal system operation. 
When power is first applied to the 
MPX-16, the 8088 processor comes 
up executing instructions at the very 
top of memory, in the space assigned 
to EPROM in the MPX-16. The first 
instruction it encounters is an in- 
itialization vector that causes control 
to branch to the initialization routine. 
This routine first performs diagnostic 
operations to make sure that the 
system is working properly, then it 
copies the BIOS out of its storage 
locations in the EPROM into 
addresses low in memory. Control is 
then transferred to the cold-start vec- 
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VisiCalc®, DB Master®, Desktop Plan®—they аге The Franklin ACE 1000 is hardware and software 


all running on the Franklin ACE 1000. Cash flow, compatible with the Apple® il. Franklin users сап 
budgets, word processing or data base manage- choose from an enormous Selection of programs 
ment, business or pleasure, the ACE 1000 runs —programs that run better on the ACE because it 
with the best. includes 64K of RAM, upper and lower case, 


= 


VisiCalc keys, a numeric pad and an alpha lock key. 


Run with the best. Call or write today for the name 
of your local authorized Franklin dealer, 


Franklin ACE ts в trademark of Franklin Computer Corporation. 
Apple Is a registered trademark of Apple Computer Inc. 
VisiCalc and Desktop Pian аге registered trademarks of Visi Corp. 

DB Master is a registered trademark o! Stoneware. - 
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BIOS BIOS 
(BASIC INPUT/OUTPUT SYSTEM) 
BIOS JUMP VECTORS 
BDOS BASIC DISK OPERATING SYSTEM 
CCP CONSOLE COMMAND PROCESSOR 


JUMP VECTORS 


CP/M-86 
CODE AND DATA 


«4— — CS, DS, ES, SS 


CS - CODE- SEGMENT REGISTER 


DS - DATA- SEGMENT REGISTER 


SS = STACK - SEGMENT REGISTER 
ES - EXTRA-DATA-SEGMENT REGISTER 


(WHEN CP/M-86 
IS IN CONTROL) 


Figure 3: Memory map of the CP/ M-86 operating system as configured for the MPX-16. 
In 64K-byte systems, the CS, DS, SS, and ES registers will all contain a value of zero, 
and the segments will overlap. User programs are loaded into the TPA (transient pro- 


gram area). 


Offset from 
Start of BIOS 


0000 
0003 
0006 
0008 
000С 
OOOF 
0012 
0016 
0018 
001B 
001E 
0021 
0024 
“ 0027 
002A 
002D 
0030 
0033 
0036 
0039 
003C 


Instruction 


JMP INIT 
JMP WBOOT 
JMP CONST 
JMP CONIN 
JMP CONOUT 
JMP LIST 
JMP PUNC 
JMP READER 
JMP HOME 
JMP SELDSK 
JMP SETTRK 
JMP SETSEC 
JMP SETDMA 
JMP READ 
JMP WRITE 
JMP LISTST 
JMP SECTRAN 


JMP SETDMAB 


JMP GETSEGB 
JMP GETIOB 
JMP SETIOB 


BIOS 
Function 
Number 


— 
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16 
17 
18 
19 
20 


Description 


cold start 

warm start 

console status check 
console character input 
console character output 
list-device character output 
punch-device character output 
reader-device character input 
move to track 0 

select a disk drive 

set track number 

set sector number 

set DMA-offset address 
read selected disk sector 
write selected disk sector 
return list-device status 
sector translation 

set DMA segment address 
get MEM region table offset 
get IOBYTE 

set IOBYTE 


Table 3: BIOS (basic input/output system) jump vectors for CP/M-86 on the 
MPX-16. These jump instructions are the 21 entry points to the BIOS. The BDOS 
module calls these subroutines when it needs to send commands or receive data from 
the actual hardware (machine-dependent) interfaces, such as disk drives or serial 
ports. The offset address is from the start of the BIOS, which is located at an address 
in memory hexadecimal 2500 locations up from the start of the CCP/BDOS code 


segment. 
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tor of CP/M-86, and normal opera- 
tion begins. 

Figure 3 shows a typical memory 
map for a CP/M-86 installation. The 
BIOS is made up of several subsec- 
tions. The first 63 bytes contain 21 
jump vectors, each 3 bytes long. Each 
jump vector is an instruction to 
transfer control to the address in 
memory of a routine that performs an 
assigned low-level function, such as 
restarting CP /M-86 or getting а con- 
sole character. These functions are 
listed in table 3. 

As shown in figure 3, the BIOS re- 
sides in memory at an address offset 
by hexadecimal 2500 from the base 
address of CP/M-86. This offset is 
constant, but the upper boundary of 
the BIOS may change, depending on 
the size and special requirements of 
the microcomputer hardware. For ex- 
ample, some disk controllers are 
interrupt-driven, some аге set up to 
use DMA transfers, and some use 
regular I/O transfers to communicate 
with the processor. The complexity of 
the BIOS depends on how many dif- 
ferent features like these it must sup- 
port. 

The first two jump vectors, as 
shown in table 3, are for system re- 
initialization. The first one is called 
directly by the CP/M-86 loader pro- 
gram and performs any needed hard- 
ware initialization when CP/M-86 is 
loaded “from cold start” (for the first 
time after the computer is turned on). 
The second is called the "warm-start" 
vector because it is called whenever a 
program terminates (through BDOS 
function 0). After the warm-start 
operation has been completed, con- 
trol is immediately transferred to the 
part of CP/M-86 with which the user 
converses, the console command pro- 
cessor, or CCP. 

The next six jump vectors in table 3 
transfer control to various character- 
I/O routines. In all of the routines, a 
character being sent out to a device 
must be placed in the CL register, and 
any character or status information 
being returned will appear in the AL 
register. For example, CONST, 
CONN, and CONOUT pass charac- 
ters to and from the logical console 
device in this manner. The next vec- 
tor (LIST) sends a character to the 
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1995 ano THE FIRST AFFORDABLE HIGH RESOLUTION COLOR GRAPHICS MACHINE 15 YOURS 
VA128 * USER DEFINABLE CHARACTER * SERIAL AND PARALLEL INTERFACE 

«VERY HIGH RESOLUTION 672 by GENERATION built-in character set 300-19.2K baud and 8 bit parallel port 

480 pixels individually addressable includes 200m, slant, and variable * USER FRIENDLY COMMAND FOR- 
* EIGHT COLORS PER PIXEL 5 bit Spacing, or upload your own character MAT supports high level language and 

planes of many totalling 128K definitions hexadecimal transmissions 

graphics RAM T 
*ON-BOARD 16 BIT MICRO- VA584 


А "512 COLORS Ee PEEL Spt planes 
о Шара; with 584K graphics RAM 
OR LOOKUP TABLE B bit 
c cea converters provide a 
16 million color palate 
| feted ALL FEATURES of 


COMPUTER Intel 8088 microprocessor 
with additional PROM and RAM and 
built-in expansion capability 

«3D GRAPHICS SOFTWARE FACK- 
AGE built-in command set includes: 
rotation, scaling, translation, perspec- 
tive, clipping, viewport, polygon, and 


filled polygon ЖЫ... ри ^ LUTION COLOR 
. HARI N ь 79 / 4 os TOF URGE analog input with 24 
МААРА ра E rate, ША persistence 


GENERATION on-board VLSI graphics 
display controller, 1600 nano- 
seconds pixel drawing time 


OLOR GRAF 


- PRINTER 
Ih interface cable 91295 


f 
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logical list device (usually the 
printer). Further down, we see that 
function 15 (LISTST) returns the 
status of the list device. 

The reason why the list-status rou- 
tine is not located adjacent in mem- 
ory to the list-output routine is sim- 
ple: when the first version of 
CP/M-80 was written, no list-status 
routine existed. It was added later, 
but to avoid rearranging all the jump 
vectors, it was added as function 15. 
In CP/M-86, other jump vectors were 
added after it. The logical device 
names Reader and Punch are actually 
obsolete. They were intended for a 
paper-tape reader and punch, but 
these routines are now used to oper- 
ate various auxiliary input and out- 
put devices, 


Disk I/O Routines 

BIOS functions 8 through 14 and 
function 16 are used for disk-con- 
troller communications, For example, 
the HOME function causes the cur- 
rently selected disk to return to track 
0 (that is, it causes the read/write 
head to seek to the outermost track). 
The SELDSK function activates the 
disk drive whose address is passed in 
the CL register and makes it the cur- 
rent disk (this is how the default disk 
is activated). 

The READ and WRITE functions 
transfer a single record (128 bytes) 


Saturday 
February 5th, 1983 
10AM to 6PM 


Question: 

Why do they call it Computer Swap 
America if it's only held in Northern 
California? 


Answer: 

Because manufacturers, software 
producers, computer stores, consumer 
electronic outlets and individuals come 
from all over the country to sell their 
products within the highest concen- 
tration of computer enthusiasts in the 
country— the San Francisco Bay Area. 


from the current DMA buffer (set 
with SETDMA) to or from the cur- 
rently selected disk (SELDSK) at the 
current track and sector (SETTRK 
and SETSEC). The BDOS refers to 
the disk directory on disk to know 
where to read or write information 
when needed. 


Disk-Definition Tables 

АП of the recently introduced oper- 
ating systems from Digital Research, 
including CP/M-86 and CP/M-80 
version 2.2, are table-driven. This 
means that all the disk definitions and 
storage-allocation information is kept 
in tables in the section of memory oc- 
cupied by the BIOS, rather than in 
the BDOS. This allows for flexibility 
in interfacing disk drives and other 
peripheral devices to the system. 
Early versions of CP/M-80 assumed 
that all disks attached to the system 
were identical: 8-inch single-density 
drives. Now, many systems have one 
to four floppy disks, and perhaps an 
additional hard disk, for mass 
storage. А few even have so-called 
RAM disks (large-capacity semicon- 
ductor random-access read/write 
memories set up to simulate disk 
drives). Because the modification of 
the tables is usually performed by an 
experienced programmer, the user 
rarely has the need to modify them. 
(To keep this article from running 


John Craig's 


COMPUTER 
SWAP Ж 


AMERICA 


A High- Technology Flea Market and Mini Show 
for Personal Computing Enthusiasts 


Completo reveal Сетратет Bystremt 


overlong, I'll let those of you who are 
really interested look to the CP/M-86 


documentation to learn those soft- 


ware mysteries.) 


In Conclusion 

That's all the information on the 
MPX-16 we can reasonably cover in 
three magazine articles, but more in- 
formation is available for those of 
you who need it in the MPX-16 Tech- 
nical Reference and User's Manual, 
available separately from The Micro- 
mint. 

You've probably noticed a great re- 
liance on Intel components through- 
out the computer. These are present 
in the MPX-16 for compatibility, 
because they are used in the IBM Per- 
sonal Computer, but I suspect that 
IBM's design team selected these com- 
ponents because of Intel's foresight in 
promptly supporting its 16-bit micro- 
processors with parts that work well 
together, at reasonable cost, in a 
complete solution to а computer- 
design problem. 

Overseeing the design of the 
MPX-16 has been quite an adventure 
for me these past few months. I hope 
you've enjoyed reading this epic. 


Next Month: 

We'll look at a single-line alphanu- 
meric liquid-crystal display for use in 
a portable computer terminal. #8 


Santa Clara County Fairgrounds 


Exposition Hall 
344 Tully Road 


San Jose, California 


Admission: $5.00 


Seller's Information Package: 
Computer Swap America 
PO Box 52 
Palo Alto, CA 94302 


(415) 494-6862 


Consignment Table Information: 
415-351-3177 


Single Selling Spaces: $40 for selling personal items, all others $125 


Auctions, door prizes and a bit of craziness make this a fun event. . . not one to be missed. 
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To receive а complete list of Ciarcia's 
Circuit Cellar project kits available from the 


Micromint, circle 100 on the reader service 
inquiry card at the back of the magazine. 


Editor's Note: Steve often refers to previous 
Circuit Cellar articles as reference material for 
each month's current article. Most of these past 
articles are available in reprint books from 
BYTE Books, McGraw-Hill Book Company, 
POB 400, Hightstown, N] 08520. 

Ciarcia’s Circuit Cellar, Volume J, covers 
articles that appeared in BYTE from September 
1977 through November 1978. Ciarcia's Circuit 
Cellar, Volume IL contains articles from 
December 1978 through June 1980. Ciarcia's 
Circuit Cellar, Volume III, contains the articles 
that were published from ]uly 1980 through 
December 1981. 
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The following items are available from: 


The Micromint Inc. 
561 Willow Ave. 
Cedarhurst, NY 11516 
(516) 374-6793 
(for technical information) 
(800) 645-3479 
(for orders only) 


1. MPX-16 single-board computer 
system: assembled, tested, and burned- 
in. Includes 64K bytes of RAM, Digital 
Research CP/M-86 operating system 
on 8-inch or 514-іпс floppy disk, 
CP/M-86 BIOS in EPROM, MPX-16 
Technical Reference arid User's 
Manual. Requires power supply and 
one floppy-disk drive. 

Single-quantity price 


2. MPX-16 single-board computer 
system, as above, but with 256K bytes 
of RAM installed. 

Single-quantity price 


3. МРХ-16 single-board computer 
system, assembled and tested, with 
64K bytes of RAM. 

In OEM quantities of 100... . $1200 each 
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More Apple П owners choose Hayes withatransmission rate of 300 bps. And 
Micromodem II than any other modem it's Bell 103 compatible and FCC approved. 
in the world. Compare these features Now there's Hayes Terminal Pro- 
before you buy. You should. It's your gram, too! Developed by Hayes speci- 
money. Thousands of other Apple 11 fically for Micromodem II, this new 
owners have already com- , 4 Terminal Program allows 
pared, considered, and аге ло” youto access all the great 
communicating — all over the -  Microcoup pr _ features of your modem 
U.S.A. — with Micromodem Il. ~~ ler in a matter of seconds. 
The best modem for the Apple 2.3 With it, уоцсап use 
Il. The most modem eg 4 
for your money. sg EE ^ 6. 

Acomplete !: SE, 
data communi- -aasi 
cation system. 5 
Micromodem 1] 3 
is not "base 
priced" plus necessary "options." It's a 
complete, high-performance data сопп- 
munication system. The printed circuit 
board fits — quickly and easily — into your 
Apple Il. eliminating the need for a serial 
interface card. And the Microcoupler™ 
(included)connects the Apple II directly 
to a standard modular telephone jack. 
Auto-dial and -answer features are built 
in. Operation can be full or half duplex. 


3.3 or Pascal for- 
f matted disks to 

create, send, re- 

ceive, list and delete 
files. Hayes Terminal 
Program is a complete, 
stand-alone disk. 

And because it's menu 
driven, you can choose from 
a wide variety of options to set 
your communication param- 
eters — as well as change hard- 
ware configuration — directly 
from the keyboard. It even allows you 
to generate ASCII characters that are 
normally not available from Apple 


Your Apple II 
just isnt the same: 


your СРАМ DOS 


keyboards, further extending your 
capabilities. Incoming data can be 
printed (on serial or parallel printers) 
as it's displayed on your screen. 

Micromodem П is available with 
or without the Terminal Program. Buy 
your modem by itself, or optionally pack- 
aged with the Terminal Program disk 
and user manual at extra cost. The soft- 
ware is also sold separately, for those 
who already own a Micromodem II. 

If you're ready to communicate 
with other computers, to access infor- 
mation utilities, time-sharing systems, 
or use bulletin boards, then you're 
ready for Micromodem 11. Come on. 
Compare. Consider. Then buy. 

Micromodem Il is already the 
best-selling modem for the Apple II. 
And Hayes' new Terminal Program 

ever, Available at 

computer stores 
Hayes Microcomputer Products, Inc. 
5835 Peachtree Corners East 


H makes it better than 
j: | | nationwide. 
Norcross, Georgia 30002 (404) 449-8791 


thout 


Hayes Micromodem II. 


"Micromodem Il and Microcoupler are trademarks of Haye 
CP/M is a registered trademark of Digital Resear 


Apple is 4 registered trademark of Apple Computer, Inc. 
ИШЕТ Products. Inc. Sold only in the U.S.A. 


Introducing the 
most advanced 
computer 
animation 

ever created 


Qn" eh, үт | 


Т | | | н т A | ү h + 
e A uM... j|! E | pul fll 


т Жы К+ ^ : 
d - |, аа 4 í0 9mm" 


al ni 

EI i [] 
dH ke'l H 
Lad! “ 
14: 

НЕ: ін. %; 

T: 

FE us NEM 
Г iL 4. i 
4! Ж 

4 
[3 i а 

1 T 


TEE ІНЕН ІНДЕ 


М 
м 
d 
gw 
а-ы 
Кы! 
іш 
" t 
|: 
[one 
> 
H 
E 
E 
s 
wa 
га 
Мон 
НЕ.” 
t 
Е 
| 
і 
d. 
т 
Р 


Actual Reproduction 


“They told us that graphic animation this sophisticated 


7 9 
cant be done. — Richard Hefter, creator of STICKYBEAR and 
Old Ironsides and world-famous author and illustrator. 


It took 21/2 years in testing and develop- 
ment, but we've finally done it! Announcing 
a breakthrough in color graphics that will 
put the most advanced computer anima- 
tion at your fingertips! 


SEE FOR YOURSELF. 


What you see on this page and on the 
lively eye-catching packaging, is exactly 
what you get in these four bright, bouncy 
new programs developed by Optimum 
Resource 


Publications/Weekly 


Unlike other programs, where the pictures 
on the packaging bear no resemblance to 

the screen images, these programs deliver 
precisely what's promised! 


HERE’S WHAT YOU GET... 


Bright, interest-grabbing packag- 
ing made of durable, wipe-clean 
vinyl. Easy to store...attractive to 
display! 


STICKYBEAR" —the first animated 
character created exclusively for 
your Apple? by a popular children's 
illustrator! 


Hi-resolution graphics never 
before seen on an Apple*! And, for 
the first time, shapes move freely 


m overcolor backgrounds! 
qe And each program is packed with 
4 full-screen, full-color pictures! 


You won't be disappointed when you see 
these programs or the packaging. We 
guarantee it. 


by calling toll-free 1-800-852-5000. 


Stickybear Bop 

Three animated shooting galleries of 
STICKYBEARS, ducks, planets, balloons, 
more...to knock off the screen. Each round 
requires more skill. FREE game, poster and 


stickers. For ages 3 to 99. 
By Richard Hefter. Program by Jack Rice. 


Stickybear ABC 

Big, full-screen full-color moving pictures, 
with sound, represent each letter іп the 
alphabet. F REE poster, book and stickers. 
For ages 3 to 6. 


Pictures by Richard Hefter. Program by Jamie and 
Steve Worthington and Spencer Howe. 


Look for BOP, 
ABC, STI 


. programs in finer computer stores 
everywhere. Dealers are invited to inquire 


If there is no store near you, Visa and 
MasterCard holders may order by calling 
toll-free 1-800-852-5000. Or, send a check 
or money order for $39.95 for each pro- 
gram, plus $2.00 for shipping and han- 
dling (and please add state sales tax). 

Mail to Xerox Education Publications/ 
Weekly Reader, Dept. 6-A, 245 Long Hill 
Road, Middletown, CT 06457. 


Apple Il and Apple ЇЇ Plus 48K 3.3 DOS 


Colorful groups of big moving objects — 
trucks, ducks, planes, more—teach num- 
bers, counting and simple arithmetic. 
FREE poster, book and stickers. 

For ages 3 to 6. Pictures by Richard Hefter. 
Program by Jamie and Steve Worthington. 


PLUS, 
FOR THE 
WHOLE 
FAMILY... 


Г 


OLD IONS | ЖЧ 


uid Ironsides 

This colorful, new 2-player naval battle 
features animated sailing ships firing 
broadsides at each other. Tactics include 
ramming, shooting out the opponent's 
ammunition and hiding іп fog... while 
contending with wind direction, clouds 
obscuring your vision, more! FREE poster. 
For ages 8 to 99. 

By Richard Hefterand Jack Rice. 


Apple and Apple Il are registered 
trademarks of Apple Computer, Inc. 


Distributed by 


Xerox Education Publications 
Weekly Reader 


Computer Software Division 
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Heath's HERO-1 Robot 


Steven Leininger 
Leininger and Associates 
5402 Summit Ridge Trail 

Arlington, TX 76017 


Heath, a leading supplier of educational electronic kits, 
began a few years ago to design an industrial electronics 
course. Intending to teach the broad range of skills 
necessary for electromechanical control and real-world 
interfacing, the instructors wanted a hardware training 
kit that would demonstrate stepper-motor control, sound 
input and output, and object detection and ranging. 


` „^^ 


Photo 1: The assembled Heath НЕКО-1 robot. 
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One proposed kit had all of the actuators and sensors 
mounted on a breadboard chassis plus a book detailing 
the experiments that could be performed. That was the 
way Heath instructors had taught computer technology 
with their classic microprocessor trainer. But they 
decided to go beyond the microprocessor-trainer concept 
and build an educational device that would be fun to use 
after the experiments were over. A robot seemed to be the 
ideal solution. 

The engineers at Heath approached the robot project 
with great enthusiasm. Imagine having the charter to 
design a robot that demonstrates virtually all principles 
of automation and robotics. The final product of this 
engineering effort is now available as HERO-1 (Heath 
Educational Robot-1). 


The Mobile Robot, Circa 1982 

The HERO-1, completed and “fully clothed” (see photo 
1), looks like a distant cousin of R2D2. It stands about 20 
inches high on its three-wheel base and weighs 39 
pounds. Though HERO-1 is not as strong, fast, or ac- 
curate as its industrial counterparts, it does have an im- 
pressive list of capabilities. It can sense sound, light, mo- 
tion, distance, and time; it can move about the room and 
grasp objects with its optional programmable arm. It can 
even do a credible job of speaking with its optional 
speech synthesizer. 

The robot is controlled by an onboard computer that 
can be programmed manually via the hexadecimal 
keypad on top of the head assembly. Each function of the 
HERO can be exercised with just a few lines of code to 
verify correct operation or to demonstrate one or more 
principles of industrial automation. After the low-level 
functions of the robot are understood, the user can then 
get a taste of real-time robot programming with the 
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azzled by 16-bit and 32-bit MM EXC systems let you take full advan- 
machines? When it comes to MULTIPROCE РЭА те of the doped and power of 


to talk about TOTAL processing 
power. Not just the number of bits 
on a single processor. 

In our new Betasystem II 
multiprocessor, we put eight 
SLAVENET™ processor boards to- 
gether to give you 64-bit process- 
ing throughput. That’s because 
the SLAVENET boards work in 
parallel to gobble up 64 bits of 
data each cycle. 


multiuser applications you've got | our multiprocessor hard disk 
N WITH systems. 


Choose from the latest 5”, 8” 
or 14” Winchester technology — 
from 5 to 1,160 Mbytes. New 5” 
combination models offer up to 40 
Mbytes іп the base system 
chassis. 


Р. 
аттанады, 


ЖАЛЫНЫ 
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ж 


"K STODITM 


Our new, as cost a 
Archiving system BACKSTOP lets 
you use your home video recorder 
to backup 100 Mbytes of valuable 

data — on one economical video 
ih, cassette. Available for all hard 
ь disk systems. 


But that’s not all. Each 
SLAVENET processor board 
comes with 128K of RAM, so a 
fully-populated Betasystem ІІ has 
1,088K of on-board RAM. Imagine, 
over a MEGABYTE of RAM. Run 
at peak system performance | 
no matter how many users 
are on-line. 


We've designed the Beta- 
system II to take around- 
à the-clock operation. 
& We build each one with 
premium compon- 
, ents, a superb 
& cooling system 
ь and thoroughly 


Get started | 
with our low-cost 
single user sys- 


tem and ex- 
рапа to 16 users test each sys- 
— without com- tem. That's why 


. our base system 

' carries a full three- 

year warranty - 

Г the longest in the 
business. 


promising per- 
formance — by 
plugging in more 
SLAVENET proces- 
sor boards. Each 
board handles two 
users (at the lowest 
cost per user in the industry) Or 
two simultaneous tasks. 

The SLAVENET is a complete 
$-100 computer with 4Mhz 2-80 
CPU, 128K RAM plus parity, soft- 
ware selectable bank-switch boun- 
dary, 2K or 4K EPROM, full inter- 
rupts and two serial ports. 


PASCAL& CP/ 14 (415) 443-3131 quiries 


The Betasystem ll is available Telex: 910 386 6003 IBSNET 
with two proven multiprocessor == 

operating systems: IBS p-NET™ 
for UCSD Pascal™ or Fortran soft- 


IBS p-NET is a trademark of IBS, Inc. 
UCSD PASCAL II is a trademark of the Regents 


INDEPENDENT] 29-27 


CP/M is a trademark of Digital Research, Inc. 


ware and TURBODOS™ which BUSINESS TURBODOS is a trademark of Software 2000. 
gives access to over 2,000 CP/M- | SYSTEMS IBS is a trademark of IBS, inc. 


based business programs. Both = SLAVENET is а trademark of IBS, Inc. 


5915 Graham Ct. 
Livermore, CA 94550 
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Photo 2: The Heath НЕКО-1 robot from the assembler's perspective. Note the teaching pendant (remote control) and the variety of 


sensors in the robot's head. 


teaching pendant (see photo 2). The teaching pendant, 
basically a remote controller connected to the robot by 
wires, can be used to select the desired motion, such as 
forward motion at half speed or raising the arm to a 
horizontal position, as well as to control the duration of 
that motion. 


Inside the HERO-1 

Fourteen printed-circuit boards, three wiring 
harnesses, and four heavy-duty rechargeable batteries 
make up the bulk of the electronics. The main processor 
board comes from Heath already assembled and tested so 
that the student of robot technology does not have to be a 
computer-troubleshooting technician as well. The pro- 
cessor board has 4K bytes of programmable memory, 8K 
bytes of ROM (read-only memory), and a Motorola 6808 
microprocessor. Тһе ROM contains the machine- 
language debugger program that allows hexadecimal data 
to be loaded into the HERO-1 via the keyboard. It also 
contains the Robot Interpreter program, which simulates 
a possible ideal instruction set for the control of the 
motors, speech, and real-world interfacing. 

Power for the HERO-1 comes from four gelled- 
electrolyte rechargeable batteries connected as two in- 
dependent 12-volt (V) supplies Enough power is 
available to run the robot for at least an hour of 
untethered operation. The robot can also operate con- 
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tinuously if connected to the battery charger included 
with the HERO-1, but of course mobility is impaired by 
the line cord. 

An internal power-supply board contains a switching 
regulator that generates the required voltages for the 
computer, control, and sensory circuitry and provides 
the necessary regulation when recharging the batteries. A 
switching regulator was chosen because its high efficiency 
translates into longer battery life and cooler operation. 

The basic HERO-1 has two stepper motors and a 
permanent-magnet DC motor. One stepper motor is used 
to rotate the head, so that sensors can be pointed in the 
desired direction independent of the body attitude. The 


' other stepper motor is used to set the direction of the 


drive wheel with respect to the body for steering. 

Heath chose a large DC motor as the main drive 
because of the torque required to move nearly 40 pounds 
of plastic, metal, and electronics. In order to provide 
some sort of feedback to the system about the distance 
traveled, an optical sensor was mounted on the front 
wheel with an encoder disk to send pulses to the com- 
puter for counting. 

The HERO-1 senses distance with a pulsed ultrasonic 
SONAR (sound navigation/ranging) system operating at 
35 kHz. An ultrasonic transmitter emits a pulse to be de- 
tected by an ultrasonic receiver. The time interval be- 
tween the transmitted and received pulses is proportional 
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KEY TRONIC 


KEY TRONIC RESPONDS WITH THE CAPABILITIES, PRODUCTS, 
AND PEOPLE THAT HAVE MADE US THE WORLD'S 
LEADING KEYBOARD MANUFACTURER. 


CALL US FOR YOUR KEYBOARD NEEDS TODAY. 


key tronic 


THE RESPONSIVE KEYBOARD COMPANY 


Р.О. BOX 14687 — SPOKANE, WASHINGTON 99214 U.S.A. в PHONE (509) 928-8000 — TWX 510 773-1885 


to the distance to the object. The system has a resolution 
of 0.42 inches over a range of about 8 feet. This ranging 
feature is primarily useful for avoiding obstacles while 
moving about under program control. 

The motion, sound, and light-detection circuits are in- 


At a Glance 


Name 
HERO-1 Robot 


Manufacturer 

Heath/Zenith Educational Systems 
Department 150-145 

Benton Harbor, Mi 49022 

(616) 982-3200 


Price 

Basic HERO-1 kit (ET-18), without the arm and speech synthesizer, 
5999.95; arm add-on kit, $399.95; speech add-on kit, 5149.96; 
HERO-1 package including arm and speech synthesizer, $1495; 
training course, $99.95; assembled HERO-1 (ЕТМ/-18), $2495 


Features 

Size: maximum of 20 inches high by 18 inches wide (50 cm by 45 
ст); 39 pounds (17.6 kg} 

Sound detection: frequency range, 200 Hz to 5000 Hz; amplitude 
range, 256 discrete steps; directional characteristics, almost 
horizontally and vertically uniform 

Light detection: frequency range, visible spectrum; amplitude 
range, 256 discrete steps; sensor beam angie, approximately 30 
degrees 

Ultrasonic ranging: pulsed ultrasonic, 35 kHz; range, O to 8 feet [О 
to 2.4 meters}; resolution, 0.42 inches [1 ст); sensor beam 
angle, approximately 3O degrees 

Motion detection: continuous-wave ultrasonic field; range, can 
detect an adult at about 15 feet {5 meters}; directional 
characteristics, horizontally and vertically uniform if pointed at 
wall 

Time sensing: battery-powered clock ІС: in units of 
seconds, minutes, days of week, days of month, months; ac- 
curacy, plus or minus 120 seconds per year 

Mechanical: head, rotates 350 degrees in horizontal plane; 
shoulder, rotates 150 degrees in vertical plane; arm, extends 5 
inches (12.7 cm}; wrist, pivots 180 degrees, rotates 350 
degrees; gripper capacity, О to 6 inches (010 15.2 ст); arm 
payload, horizontal and retracted, 16 ounces (450 grams]; 
horizontal and extended, 8 ounces (225 grams}; gripper force, 
5 ounces |140 grams}; minimum turning radius, 12 inches 

Battery charger: power requirements, 120/240 V AC, 50/60 Hz, 
60 watts maximum; output voltage, 27 V DC {maximum} 
unregulated; output current. 1.9 A (maximum) into fully dis- 
charged batteries; recharge time, 10 hours (maximum) with 
robot off 

Batteries: four 4-amp-hour, 6-V gelled-electrolyte rechargeable cells 

Speech (optional): phonemic speech IC; number of phonemes, 64; 
levels of inflection, 4 


Documentation 
Assembly manual, user's manual, technical manual, and speech 
dictionary 


Audience 
|| Anyone interested in learning about robots 
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terfaced to the onboard microprocessor with an 8-bit 
A/D (analog-to-digital converter. This produces a 
binary digital number ranging from O to 255 in response 
to an input voltage from a sensor selected by the con- 
troller. The higher the voltage from the sensor, the higher 
the output value to the 6808 microprocessor. 

Motion is detected by using a continuous-wave 
ultrasonic field like that used in an ultrasonic burglar 
alarm. The robot looks for a change in the amplitude of 
the reflected ultrasonic waves to indicate that something 
is moving in its field of coverage. Of course, the robot 
must remain stationary during motion detection so that it 
is not simply detecting its own motion. 

Light can be detected and quantized with a light- 
dependent resistor connected to the robot's A/D con- 
verter. The robot can aim the light sensor by moving its 
head so that it can determine the direction of a light 
source by looking for the maximum intensity. (This way, 
the HERO-1 can surely find the light at the end of the tun- 
nel.) 

Sound is detected with a microphone connected to the 
A/D converter. While it is not capable of any sort of 
complex speech recognition, the properly programmed 
robot can listen for and count syllables to effect crude 
recognition. [n other program applications, the ambient 
sound level may be important. Once again, the A/D con- 
verter provides an 8-bit representation of the sound level 
at any given instant, which can be processed as desired in 
the user's program. 

The HERO-1 uses the Votrax SC-01 speech synthesizer 
integrated circuit as its "larynx." This device produces 
phonemes in response to digital inputs. These phonemes, 
which are the basic building blocks of intelligible speech, 
can be combined under program control to produce 
words, phrases, and sentences. The HERO-1 comes with 
several built-in phrases, such as "Warning! Warning! Іп- 
truder! I have summoned the policel," "Your wish is my 
command," and "Oh no! I do not do windows!" You can 
program your own phrases and sound effects into the 
robot via the keypad, so that the speech can be tailored to 
satisfy your special requirements. 

An onboard calendar/clock counts seconds, minutes, 
hours, days of the week, days of the month, and months. 
You can use this in programs and experiments to delay 
the actual execution of an event until some future time 
(like having HERO-1 say "happy birthday" when you 
come within detector range on your birthday). 

An experimenter's solderless breadboard, with connec- 
tions to an I/O (input/output) port and interrupt line on 
the microprocessor board, is mounted on НЕКО-15 
head. Ground signals and 5-V and 12-V power are sup- 
plied so that an external power supply is usually not re- 
quired. Heath provided this breadboard to give the user a 
chance to perform experiments from Heath's Robotics 
Course and to encourage individual experimentation. 

The optional manipulator arm has five more stepper 
motors and is attached to the head. The arm can pivot 
about its shoulder, extend and rotate the hand at the 
wrist in two independent directions, and actuate its claw. 


“This year, fm taking 2000 
people sailing. | wouldnt trust the 


travel arrangements to anything less 
than Scotch Brand Diskettes: 


Bel Eben Whitcomb, Owner- 
| Operator, Dirigo Cruise 
Company, Clinton, CT 


Eben Whitcomb runs the largest 
windjammer cruise business using 
American flag ships. He uses 
Scotch diskettes to keep track of 
thousands of names, bookings, 
sailing times, manifests and general 
ledger. While his computer saves 
time and repetition, Scotch diskettes 
assure him that vital information 

will be there when he needs it. 


Dependable Scotch media can 
work just as hard for you. Each 
Scotch diskette is tested before it 
leaves our factory, and guaranteed 
error-free. So you can expect it to 
perform exactly right. 


Scotch 8" and 5⁄4" diskettes are 
compatible with computer/diskette 
systems like TRS-80, Apple, PET, 
Wang and many others. Get them 
from your local 3M distributor. For 
the one nearest you, call toll-free: 
800/328-1300. (In Minnesota, сай 
collect: 612/736-9625.) Ask for the 
~ Data Recording Products Division. 
In Canada, contact 3M Canada, 
Inc., Ontario. 


If its worth remembering, 
it's worth Scotch 
! Data Recording Products. 
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3M Hears You... 
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This arm is not as fancy ог as accurate as some stand- 
alone robot arms, but for $399.95, the HERO-1 arm 
assembly is an outstanding bargain that helps an ex- 
perimenter become familiar with robot control. 


Operation of the HERO-1 Robot 

When power is first applied to the robot, it responds 
with the synthesized word “ready.” HERO-1 is now in the 
executive mode and is ready to enter one of the five other 
modes, 

The utility mode can initialize the mechanical com- 
ponents, set the internal clock, and handle the saving and 
loading of program data. The initialize command causes 
the robot to seek a known position by stepping each 
motor until a limit switch corresponding to that motor is 
tripped. HERO-1 is now in its home position. As the 
robot performs head and arm movements, it remembers 
just how far it has moved, so that it can return the arm to 
the home position via the shortest route when given the 
Home Arm command. 

With the utility mode you can save programs on or 
load them from cassette tape. Lengthy experiments can be 
saved for further study, or application routines can be 
loaded after power-up, eliminating the drudgery of 
reentering previous work manually. This mode also has a 
command that allows the user to set and display the time 
and date in the clock/ calendar. The clock runs even when 


PROGRAMMERS FLIGHT SIMULATOR 
Apple ll Plus DOS 3.3 48K 


This total IFR System disk features gobs of menu 
selectable flight programs each with breath 
taking realistic picture graphics, moving scenery, 
airport approaches, holding patterns and much 
much more. 


. $50.00 At your Computer Store or direct from 


Visa Mastercard 
Programmers Software 
2110 N. 2nd Street 
Cabot, Arkansas 72023 


(501) 843-2988 
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the robot is turned off, so that the time is always accurate 
once it has been set. 

The manual mode permits operation of HERO-1 with 
the teaching pendant, whose cable and connector at- 
taches to the rear of the robot. Unfortunately the pendant 
allows only one function at a time, so the operator can't 
move the arm and drive at the same time. There are four 
switches on the teaching pendant: 


eThe trigger switch acts as a dead-man switch, meaning 
that no motion is allowed unless this switch is pressed. 
eThe function switch selects between arm functions 
(moving the head, arm, and gripper) and the body func- 
tions (drive and steering motor operations). 

eThe rotary selector switch is used for motor selection in 
the arm mode and combined speed and forward-or-re- 
verse selection in the body mode. 

ө Тһе motion switch is a three-position, return-to-center 
rocker switch. In the arm mode, it determines the direc- 
tion of the selected motor, thus providing the com- 
plementary tasks of opening and closing the hand, 
extending and retracting the arm, and so on. In the body 
mode, you can choose the direction of travel with the 
motion switch. When the motion switch is released in the 
body mode, the drive wheel is returned to the straight- 
ahead position. 


The learn mode is very similar to the manual mode, ex- 
cept that the commands from the pendant are entered 
into memory at the same time that the motions are being 
performed. You can then instruct the robot to repeat the 
previous movement sequence in its entirety or to move 
through the sequence a step at a time. You can even tell 
HERO-1 to reverse arm and head motions to undo what 
it did. 

The program mode is entered from the executive mode | 
and is a hexadecimal debugger/monitor program like 
those usually found on microprocessor training kits. 
With this mode the real die-hard hackers (computer ex- 
perimenters) can enter machine-language code to be exe- 
cuted directly by the 6808 microprocessor. 

The repeat mode is an improvement over the program 
mode because it provides access to the Robot Language, a 
robotics interpreter that supports motion control and 
sensor management as additions to the 6808 machine 
language. The interpreter runs 10 to 100 times slower 
than its pure machine-code equivalent, but the simplifica- 
tion of applications-program writing usually makes this 
compromise worthwhile. 

Both the program and repeat modes help the user per- 
form apparently simultaneous operations—such as arm 
motion, sensing, talking, and moving around— by alter- 
nating tasks so quickly that they appear to be happening 
at the same time. 


Taking the HERO-1 for a Test Drive 
On a visit to the Heath facilities in Benton Harbor, 
Michigan, І had a chance to evaluate (read that "play 
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Apple Polishing, 


New software for your Apple Ш. 
Only from Quark. 


Now you can add three new Quark software And if you need an automated appointment 
products to your Apple lll. calendar, the answer is Quark's new Vigil". 

No matter what your Apple lll is doing, Vigil 
Advanced programs which offer you the technical will alert you to the next event on your busy 
sophistication you need. With the simplicity of schedule. The price is attention-getting, too. 
operation you want. All at intelligent prices. Just $95. 


Case-in-point: Catalyst. With this hard disk Your dealer wants to show you these exciting 
program, you'll only have to boot your system once. jew programs today. And while you're there, be 


Which means you may not have to touch another sure to ask for our free brochure: Apple 

floppy disk all day. And the price, to coin a phrase, is chi 

user-friendly. Only $ 1 49. Polishing. 

You'll also be delighted with Discourse" Or write us directly. 

A spooler that saves you a lot of time. Because it 

lets you use your computer while you're printing You'll discover how to put Quark's unique line of 
other reports. Plus, you can queue up to 14 software to work for you. And then your Apple lll 
documents. The price is $125. can really shine. 


* Apple isa registered trademark | | 
of Apple Computer, Inc. Ul а f TM 


1433 Williams, Suite 1102 Denver, CO 80218 
(303) 399-1096 
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with") one of the preproduction prototypes of the 
HERO-1. When the robot was first initialized, it respond- 
ed with a mechanical-sounding "ready." I picked up the 
teaching pendant, and everyone stood around confident- 
ly watching as I examined the controls. 


І directed HERO-1 around the room 
and trapped It between some 
chairs . . . Going back to the arm 
mode, І reached for a coffee cup 
and picked It up. 

Having recently completed my review of a robot arm 
(see “Colne Robotics Armdroid, The Small Systems 
Robot” in the May 1982 BYTE, page 286), I decided to 
test НЕКО-1' arm first. After some practice, I was able 
to zero in on a Styrofoam coffee cup and pick it up 
(hmm, not bad). 

Of course, the microcomputer had stored all of my 
commands in its memory and could repeat those motions 
to duplicate my feat. When my commands were “played 
back,” the robot waved its arm back and forth just as | 
had done while becoming familiar with the controls. The 
Heath engineers showed me how the sequences could be 
examined with the keyboard and display and how they 


could be edited to remove or adjust undesired sequences. 

For the mobility test, I flipped the function switch on 
the pendant from “arm” to “body,” selected the speed and 
direction, and pulled the trigger to make it go. Boy did 
people move fast! I almost drove one of only three 
НЕКО-15 off the conference-room table! The Heath peo- 
ple invited me to continue the trial run with the robot on 
the floor, (Ah, that's what I needed, running room!) 

With the pendant in my hand, I directed HERO-1 
around the conference room and trapped it between some 
chairs. A little change of direction and I backed it out of 
the dead end and steered for the table. Going back to the 
arm mode, І reached for another coffee cup and suc- 
ceeded on the first attempt. 

After evaluating HERO-1 for about an hour, I can 
truly say that it is a product of extraordinary flexibility 
and function. [уе seen speech synthesizers before, 
worked with robotic manipulators, watched maze-solv- 
ing, microprocessor-controlled “mice,” and used micro- 
processor trainers and breadboarding systems, but I have 
never seen all of that in one package before! 


The Written Word 

HERO-1 comes with four manuals. At the time this 
review was being typed, only the user’s manual was 
available for preview; but well-written manuals have 
always been a mark of the Heath company, and after exa- 


Executive Peripheral Systems unveils their new 
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399.95 


Features: 


Retail 


EPS 


EPS keyboard: the key to a more professional Apple II 


At last, a detachable, full-function 
keyboard to plug into your Apple Il 


* 12 special function keys enhance the 
value of any software package 
* Function keys are pre-programmed 
| using EPS-PROMWARE 
| * modules, available for all popular 
. software packages. 
» * Helps you learn software quickly 
V * Faster data entry and editing 
* Detachability means less fatigue 
* Less need to look up commands in manuals 


S fici * 10 key numeric pad * 6 dedicated edit keys * 6 cursor control keys 
uggeste * working shift key * 12 special function keys, programmed using 
EPS-PROMWARE modules * includes a EPS-PROMWARE module for BASIC 


Executive Peripheral Systems, Inc. 800 San Antonio Road, Palo Alto, CA 94303, (415) 856-2822 
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Introducing... 
The IS PipeLine Random Access Printing Buffer. 


Insert pictures, graphics or spread-sheet data into reports. Duplicate 
form letters—automatically changing addresses on each. Now. all 
your programs can work together to produce printed output. 


For the first time ever, here is a buffer that not only frees your fast com- 
puter from your slow printer but also allows you to rearrange, compose 
and copy your data on its way to the printer. 


е Random Access Printing—stores paragraphs or pictures for printing 
in ару order—any number of times. 

= FIFO Printing—conventional first-in first-out operation. 

= Compression of data for efficient utilization of memory space. 

и Ability to interrupt long-term buffer operations for straight-thru short- 
term printing. 

= Simple Erase feature to clear buffer. 

= Automatic duplication capability. 

е Easily expandable, by you, from 8K Bytes to 128K Bytes. 


The IS PipeLine is Universal—it works with any parallel (Centronics ' — 
style) computer/printer combination. A special version is available for 
PKASO™ Printer Interfaces. 


The IS PipeLine is a self-contained unit with operating manual, cables 
and power supply included. 


For more information on the truly revolutionary IS PipeLine Random 
Access Printing Buffer, call us today. 


Interactive Structures Inc. 
146 Montgomery Avenue 


Bala Cynwyd, PA 1 9004 “Centronics is a trademark сї Centronics Data Computer Corp 


Telephone: (215) 667-1713 


Circle 207 on inquiry card. The IS Pipeline'M Random Access Printing Buffer is patent pending. 


mining the user’s manual, it looks as if the ones for this 
product will be no exception. 

The user’s manual is a basic overview of the robot's 
operation, a quick lesson in how to use HERO-1. This 
document gives the first-time user the information neces- 
sary to perform simple tasks with HERO-1. It explains 
the different modes of operation and gives some short 
sample programs that demonstrate the sensory and 
speech capabilities of the robot. 

Heath will include the assembly manual with all 
HERO-1 kits. While there are a lot of printed-circuit 
boards to be assembled and tested, the task doesn’t ap- 
pear to be significantly different from that of building a 
color television set, so an assembly manual for HERO-1 
should be a simple matter for Heath. 

Heath will supply a technical manual to describe the 
function and use of the robot in detail. This will perhaps 
be the most challenging manual that Heath has under- 
taken. To adequately describe, in detail, all the subtleties 
of the sensory, motion, manipulative, and speech sys- 


tems is truly a formidable task. I've been assured that а: 


lot of time is going into making this a “heavy-duty, 
here’s-every thing-you-need-to-know” document. 

A speech dictionary made up of the most common 
words will also be supplied to help users build their own 
sentences and phrases to use with the speech synthesizer. 


superBrain 11"- CompuStar" Network Systems 


e Excellent dealer & FOM discounts 
CMC’s own national on-site service 
Toll-free Ordering & technical assistance 


e Module replacement 
e Advertising co-op 
e After-sale support 
СМС ALSO OFFERS 
Six- month warranty 
High resolution graphics 


System support training 
in our facilities 


e Optional green phosphor screen 

е Enhanced DOS software with advanced files 
directory, diagnostics, disk editor, communications 
software and others 


A Training Course Too 

Heath will be offering a robotics training course to sup- 
plement hands-on experience with the HERO-1. Students 
will learn the principles and fundamentals of industrial 
robotics. The course will cover robot terminology, types, 


апа applications; motors and power sources; basic 


hydraulics апа pneumatics; robot control and con- 
trollers; and sensors and real-world interfacing. 

The course, to be available for $99.95 (excluding 
HERO-1, of course), covers a 1200-page manual and has 
experiments that you can perform on HERO-1 to demon- 
strate concepts. 


The Bottom Line 

If you are interested in robotics, Heath will show you 
the way. HERO-1 is available in kit form for $999.95, less 
arm and speech synthesizer. The manipulator arm costs 
another $399.95, and the speech synthesizer costs an ad- 
ditional $149.95. A combination package with all three 
costs $1495. If you don't want to spend 35 hours building 
the robot, plus 3 hours on the voice, and 10 hours on the 
arm, a fully assembled, ready-to-roll HERO-1 is available 
for $2495. Anticipating interest from hobbyists, industry, 
and educational institutions, Heath is going to support a 
HERO-1 users group so that programs, ideas, and ap- 
plications can be presented, swapped, and supported. ii 
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CompuStar 
Hard Disk 


Systems 
10mb, 32mb & 96mb 
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SOFTWARE PRINTERS MODEMS 
Accounting Plus Microsoft Datasouth 
Wordstar MBasic Epson 
dBase |! Fortran 80 C. Itoh 
Microplan Собо! 80 Okidata 
Profitplan M/T Pascal NEC 
Bisynch 80 P/L1 80 Starwriter Corvus 
CBasic || Speliguard F10 MEDIA 


CAT Novation 


HARD DISKS 
CMC Targa 


Verbatim 


Anderson-Jacobson 


Control Data Corp. 
Phoenix Drives 
9448-96 CMD 

9448-32 


LOWEST PRICES 
ANYWHERE! 


MISC. 
Line Filters 
Power Supplies 


CMC INI: *NATIONAL 


A Division of Computer Marketing Corporation 
11058 Main Street, Suite 220 
Bellavue, Washington 98004 

TELEX: 152556 SEATAC 


For Information Call (206)453-9777 
To Order, Cali Toll-free 1-800-426-2963 
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That, of course, was the promise nearly all com- 
puter manufacturers made to us. 

But along the way, the promise was unfulfilled. 

People found out that even the simplest com- 
puter languages were as troublesome and time- 
consuming as high school French — fine if you 
like that sort of challenge, but a real barrier if 
what you want to do is use a computer, as 
opposed to learning to use a computer. A lot of 
people found they could live their whole lives 
without ever knowing what GOSUB, LOGIN, or 
MID$ meant. 

The first anybody-can-use-it computer. 

That, in a nutshell, is what makes the Epson 
QX-10 the most astonishing breakthrough in 
personal computer technology ever. Not only 
does it have some of the most advanced hard- 
ware available on the market today, it is a system 
that requires no computer classes, no study, no 
lectures, no books; a system you can use, right 
out of the box, backed by little more than logic, 
intuition and native intelligence. 

It's a software system called VALDOCS. And 
it’s designed оп a whole new standard to make 
serious, useful computing no more difficult than 
typing. Someday all computers may be built this 
way. But for now, there's only one. 

The Epson QX-10. 

The manageable manager. 
The QX-10/VALDOCS system was designed 


from the very beginning to handle the details of 
human existence in a remarkably straightfor- 
ward, accessible, human manner. For all intents 
and purposes, it has already built into it all the 
software you will ever need to successfully man- 
age the details of your life. 

Consider what the standard configuration of 
VALDOCS will do: 

e Its a full-function, sophisticated word 

processor; 

® an information indexer for easy access to files; 

e an address book; 

è and an electronic mail system. 

e [t's also a calculator; 

e an appointment book and notepad; 

e an event timer; 

e and a clock and calendar. 

e [t gives you an automatic list of "things to do" 

e and lists your schedules and itinerary. 

e Finally, it's a business graph drawing system. 

That's what it does right out of the box; what 
you can make it do within minutes of unpacking 
it. Without buying additional software or writing 
your own programs in what amounts to a foreign 
language. 

It's like suddenly being a computer expert; 
suddenly being smarter. You can do in minutes 
— and often with a single key — what may have 


taken users of other systems days to learn, or 
hundreds of dollars in supporting software to 
accomplish. 

You’re overcome with an unmistakable feeling 
of power. 

Simply stated, what the QX-10 does better 
than any other personal computer system in 
existence is to free you from manipulating the 
computer, and allow you to manipulate 
information, 

And, after all, isn’t that what you want a com- 
puter for? 

The keyboard is the key. 

The HASCI keyboard — short for Human Appli- 
cations Standard Computer Interface — has been 
designed to place important fundamentals like 
STORE and RETRIEVE in plain view on dedicated 
function keys. Virtually every program in other 
computers does these fundamentals differently, 
and how to do these functions is hidden right 
down with the most obscure technical details. 
The VALDOCS system. 

What VALDOCS does better than any other soft- 
ware system currently available is to take the 
“interactive” concept to its logical conclusion; it 
asks you to make choices, then executes com- 
mands based on your decisions. 

The common sense of such a system reduces the 
amount of time needed to master the QX-10 to a 
fraction of that needed for other computers: in 


effect it displays the message, "Press this key to 
perform this function; press that key to perform 
that function; or press another key to move on to 
something else.” 

No brochure, of course, can do justice to the 
VALDOCS system; to fully appreciate it, you 
must sit down at a QX-10 and experience it. But to 
appreciate the range of its capabilities, examine 
them one by one. 

Word processing. 

When you turn the QX-10 on, it comes to life as 
a word processor. And as such, it does every- 
thing you'd expect a word processor to do. 

Of course you can add and delete words and 
sentences; shift copy blocks from one place to 
another; even locate a specific word or thought 
on documents ranging from a few words to mul- 
tiple pages. 

That's where most word processors stop. But 
not the QX-10. 

The QX-10 allows you to format exactly the 
way you'd like your document to appear in print. 
бо when you press the key labelled ITALICS, the 
type cn the screen changes to italics; when you 
press BOLD, it changes to boldface. With the 
QX-10, you can vary the SIZE of the type and 
even change the STYLE. 

бо when you press PRINT, your document is 
printed exactly the way you've already seen it on 
the screen. What you see is what you get! 


Scheduling. 

Scheduling, inits essence, is the manipulation of 
time. And the ОХ-10 makes it easy іп a way that 
no appointment book, or -calendar, or list of 
things to do ever could. 

To begin with, the QX-10 always knows what 
time it is. The internal clock/calendar has a bat- 
tery backup which keeps track of the date and 
time, even if the computer has been unplugged. 

As a scheduler, the QX-10 works like a desk 
calendar, but gives you instant, electronic access 
to dates and times, past, present and future. 
It automatically opens to today’s electronic 
“page, it allows you to make appointments, fot 
down notes and reminders, list things to do, or 


even set an alarm for yourself. 

Most important — and useful — the SCHED- 
ULE function is always available. If you're typing 
a letter in the word processing mode, for exam- 
ple, you can stop in the middle and book 
an appointment just by pressing the SCHED 
key; pressing it again returns you to the word 
processing mode, night where you left off. 
Calculating. 

To simplify the entering of numeric data, the 
ОХ-10 has a separate 10-key pad that lets you 
add, subtract, multiply and divide. Just like a cal- 
culator. Its decimal tab key allows you to auto- 
matically align columns of numbers. But the 
QX-10 can sum the numbers within a document 


being word processed or place the total of a cal- 
culation at any point within a document. That's 
the sort of thing that makes the ОХ-10 usable. 
Graphics. 

Generally speaking, pictorial information (charts 
and graphs) is a lot easier to digest than numeric 
information (columns of figures). Fortunately, 
the QX-10 makes graphics very, very simple. 

In the DRAW mode, the QX-10 allows you to 
create a line graph, a bar graph, or a pie chart. 
Based on your choice, it will ask you for pertinent 
information such as the names, range and inter- 
vals for each axis, and the numeric value of each 
data point to be charted or graphed. Once all the 
information is entered, it will automatically plot 


the coordinates and draw the graph, even super- 
imposing different types of data on the same 
graph. It couldn’t be easier. 

Filing. 

The block of File Control keys on the HASCI key- 
board allow you to do everything you need to do 
with a finished document: STORE it; RETRIEVE 
it; MAIL it to someone else’s computer electron- 
ically; or PRINT it on the printer. Each with the 
stroke of a single key. 

But those functions can’t hold a candle to the 
power of INDEX. In the QX-10/VALDOCS sys- 
tem, every document, every graph — everything 
is indexed by up to eight keywords of your 
choice. And instantly available. 
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VALDOCS 


STYLE DOCUMENT PROCESSOA 


TYPESTYLES 


Here's how it works: for every file, you assign 
a name up to eight words long. Like "Mom's 
Recipe for Thanksgiving Pumpkin Pie from 
Scratch," or "Personal Financial Statement for 
SBA Loan Application." When you need to, you 
can retrieve any file, using one or more of the 
keywords you assigned in the name. For exam- 
ple, "Mom's Recipe,” "Thanksgiving," "Finan- 
cial Statement,” or “SBA,” will give you all the 
documents having to do with those topics. 

And that is the most astonishing and useful 
filing system you're ever likely to run across. 
Electronic mail. 

On the QX-10/VALDOCS system, sending 
information to, or receiving information from 
another computer starts with a single key. It 
provides you, in effect, with electronic "in" 
and "out" baskets, gives you an "address book" 
of your correspondents, even allows you to 
schedule transmission times to coincide with 
less expensive telephone rates. Best of all, 
VALDOCS handles all your electronic mail 
functions without interfering with any of the 
other computer functions. So you can word 
process, calculate or graph while VALDOCS 
handles your mail. 

System controls. 

Say you're in the middle of a project and you 
don't know what to do next; or you give the com- 
puter a command and then wish you hadn't; or 


you want to stop some function the computer is 
performing — now. VALDOCS makes it easy. 

The HELP key is always available to you, and 
can be pressed any time the system offers you a 
choice. The STOP key immediately stops what- 
ever function the computer may have been 
performing; the UNDO key undoes the last thing 
you told it to do — so you can un-select a func- 
tion, or even un-delete a file. 

CP/M compatibility. 

The Epson QX-10 has a side benefit that's going 
to make it very popular with some people — it's 
CP/M 2.2 compatible. Which means that most 
any CP/M software you have — or would like to 
have — will run on the QX-10. Most of these will 
be accessible under the MENU key which dis- 
plays a menu of all the non-VALDOCS pro- 
grams on file, in English, and lets you select the 
one you wish to run. 

State-of-the-art hardware. 

Up to now, we've only talked about what the 
QX-10/VALDOCS system does for you, because 
after all, what a computer does is far more impor- 
tant than kow it does it. 

But in order to create a system like the QX-10, 
we've had to come up with some of the most 
advanced — and spectacular — hardware on the 
personal computer market. 

When you unpack the QX-10, here's what you 
get: a detachable HASCI keyboard with its own 


processor; an ultra high resolution monochrome 
display; two ultra thin 514” disk drives with a 
capacity of 340K bytes per disk; a Z80 micropro- 
cessor with 256K of main memory; a separate 
display processor chip with 128K of video- 
dedicated memory; a DMA controller; an inter- 
rupt controller; a built-in calendar/clock with 
battery back-up, an RS-232C interface; a parallel 
printer interface; a light pen interface; internal 
space for up to five peripheral cards; and the 
VALDOCS software package. 

All that for under $3,000. 

Frankly, none of the so-called "third genera- 
tion" microcomputers will do for you what the 
QX-10/VALDOCS system will do. And all of 
them cost more; some of them cost a lot more. 

But for the price, none are more advanced. 

The QX-10 video display features both bit map- 
ping and the more usual character operation. The 
bit mapping allows multiple type fonts or high 
resolution graphics to be displayed on the screen 
in a remarkable 640 by 400 dot format — a feature 
available in only a few of the world's highest- 
priced systems. To get this performance, we 
turned to a new 16-bit video controller chip from 
NEC to give us the additional "oomph" we 
needed. But the central processor is the 8-bit Z-80, 
instantly compatible with the world's largest base 
of software — CP/M. Our five expansion slots are 
not used for апу of this performance. 


Relax — it's from Epson. 

Epson is best known in the U.S. forits full line of 
printers. We're known for the fact that every 
third dot matrix impact printer sold in this coun- 
try has our name on it; for the fact that we make 
more printers and print mechanisms than all the 
other manufacturers in the world combined; and 
for the fact that Epson printers have a reliability 
rate of over 9896. 

But that doesn't mean we're new in compu- 
ters. Not by along shot. Epson has been building 
and selling fine quality business computers in 
other countries since the 1970's, and we have a 
history of precision manufacturing dating back 
more than a hundred years. 

The most important component is you. 
You don't buy a computer for how "smart" it is. 
You buy one for how smart it makes you. 

The Epson QX-10 was conceived, designed, 
engineered and built with just one thought in 
mind: to vastly expand your ability to see, to 
think, to create with a system that acts as a natu- 
ral extension of the human mind. 

And the critics agree the design concept is one 
of the best they've seen. 

The QX-10 is not a computer designed to play 
games, although it plays games as well as any 
and better than most. 

It’s a computer for people who think. 

And who want to think better. 


SPECIFICATIONS 


CPU and Memory 
Main CPU 


Interfaces 


Z80A Microprocessor, 4 MHz Clockrate Serial 


Main Memory 64K to 256K RAM 
CMOS Memory 2K RAMBattery Backup 
IPL Up to 8K 


Controllers 
Video/Graphic NEC 7220 Graphic Display Controller 


Disk Double Density Floppy Disk Controller 


RS-232 Programmable, DB-25 Connector, 
Synchronous or Asynchronous 

Printer Standard Parallel 

Light Pen 

Option slots Five 

Speaker Controlled by Countertimer 


Environmental 


DMA 


Interrupt 


Control/Timer 
Printer I/F 
Serial I/F 
Clock 


Display 


Mass Storage 


Detachable 
Keyboards 
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Programmable DMA Controllers 


1 Main System 
1 Option Slot } 7 DMA Channels 


Programmable Interrupt Controllers 
(15 Interrupt Levels) 

Two Programmable Interval Timers 

Programmable Parallel Interface 

Multi-Protocol Serial Controller 


CMOS Realtime Clock/Calendar 
with Battery Backup 


12” Green Monochrome 
High-Resolution Monitor 

640 x 400 Pixels 

80 characters x 25 lines 

Non-Glare Screen 

Dedicated Memory 32K or 128K 


Two 5!A-inch, Double Sided Floppy Disk 


Drives; 
Capacity: 340K Per Disk 


ASCII 
HASCI 


Requirements 
Temperature 


Humidity 


Operating Range 41° to 104°F 
(5° to 40°C) 

Storage Range 22° to 158°F 
(-90*C to 70" G) 

Operating Range 1096 to 8096 

on-Condensing 

Storage Range 10% to 90% 

Non-Condensing 


Physical Characteristics 


Size CPU 
Width 20.3 in 


(508mm) 


Depth 13.6 in 


(340mm) 


Height 4.lin 


(103mm) 


Weight 20.6 Ib 


(9.4kg) 


Power Requirements 115 VAC, 60 Hz; with Switching Power 


EPSON 


EPSON AMERICA, INC. 


COMPUTER PRODUCTS DIVISION 
3415 Kashiwa Street: Torrance, California 90505 • (213) 539-9140 


Monitor 
12.4 in 20 in 
(312mm) (510mm) 
13.6 in 8.9 in 
(340mm) (224mm) 
10.6 in 1.9 in 
(266mm) (49mm) 
121b 515 ID 
(5.5kg) (2.5kg) 


Supply 
100 Watts 


Specifications subject to change without notice. 
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Keyboard 


jones: 


Dow: 


Jones: 


Dow: 


Jones: 


Dow: 


Mr. Dow and Mr. Jones 


introduce 


Dow Jones Software 


“Мг. Dow, look what they’re selling in that new store 
down the street: Dow Jones Software. You haven’t gotten 


us into ladies’ fashions, have you?” 


“Мо, Mr. Jones. That’s a computer store, and our software 
products allow investors and business professionals to use 
a personal computer like this one here to easily manage 


financial information." 


“But what about our reputation? We've been leaders in 
serving the business and financial community for over 100 
years. Are you sure this new software will be as reliable as 


The Wall Street Journal and Barron's?" 


“ОҒ course, Jones. Our software is so reliable we back it up 
with a full-year warranty. People trust Dow Jones Software 
the same way they trust the Journal. And we have a toll- 


free Hotline number in case they want expert help." 


"Couldn't that be a lot of phone calls? After all, we've got 


the Dow Jones Averages to get out every day." 


“Don’t worry, Jones. Our software is very easy to use, and 
we have a fully staffed Customer Service Department to 


respond to our dealers and customers." 


Jones: ‘People really use our software to make decisions?" 


Jones: "You mean all those calculations I've been doing by hand 
I could do in a fraction of the time with this software? 
Thar's great!" 


Jones: ‘Just what can our software do?” 


Dow: “Ina nutshell, Jones, with a personal computer, a tele- 
phone, a modem and Dow Jones Software, you can easily 
perform complex analyses on the information available 
from our information service, Dow Jones News/Retrieval9? 


Dow: “Absolutely. Once you've stored the information you want, 
our software does the rest. For instance, with one Dow 
Jones Software product you can follow indicators for stocks, 
sort, rank, screen and set critical points for buying and 
selling. With another, you can easily construct technical 
charts. Look at this beautiful graph." 


Dow: “Itis, Mr. Jones. Just like the Journal, Dow Jones Software 
is a resource you can bank on 


See your computer dealer 
or call 


1-800-345-8500 


for a free brochure 


(Alaska, Hawaii and foreign, 


call 1-215-789-7008) 


Dow Jones 
Market Analyzer" 


А technical analysis product 
that allows private and profes- 
sional investors to automatically 
collect, store and update histor- 
ical and daily market quotes, and 
to construct technical analysis 
charts at the touch of a key, 


DOW JONES 5 


Dow Jones 
Market Microscope™ 


A fundamental analysis 
product that allows professional 
money managers to choose and 
follow indicators for extensive 
lists of stocks and industry 
groups, and to sort, rank, screen 
and set critical points for buying 
and selling. 


Dow Jones 
Market Manager™ 


A portfolio management 
product Гос private or profes- 
sional investors who desire 
immediate access to pricing and 
financial information, and who 
need an accounting and control 
system for their portfolios of 
securities. 


Dow Jones 
Connector™ 

A communications product 
for the business or professional 
person who wants instant elec- 
tronic access to news, facts and 
vital data at the home or office, 
via personal Computer, simple 
terminal, communicating word 
processor or teletypewriter, 
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11016 USERS TO GO 


Altos multi-user 8086 or 68000-based 
networking computers are chosen by more 
OEMs and Fortune 1000 companies. Here's why... 


ALTOS? 16-bit computer 
systems do more for more users. 
They give you more power. More 
features. And more reliability. For 
less money. 

You get a choice of 8086 or 
68000-based family processors, 
memory management to one MB 
of RAM, an intelligent 280" 1/0 
and disk controller, plus up to 160 
megabytes of fast Winchester 
storage. 

A single Altos computer can 
serve up to 16 users. And every 
Altos 16-bit computer gives you 


INTER-ALTOS 
LOCAL NETWORK 


Series 586. ACS8600 and ACS68000 
20-160 MByte Winchester 
1-16 USERS with 

| A! TOS.NFT 


ETHERNET 


Series 586. ACS8600 and АС568000 
20-160 MByte Winchester 
1-16 USERS with 


REMOTE COMMUNICATIONS 


20-160 MByte Winchester 
1-16 USERS with 
ALTOS-NET/UNET 


2780/3780 
Г 3270 


=== 


Х.25 
SNA/SDLC 


series 586, АС58600 and ACS68000 


added features like Multibus™ 
interfacing, real time clock, power 
fail detection and comprehensive 
diagnostics. 

But that's just the beginning. 
Link multiple Altos’ together and 
communicate in the office of the 
future today. Serve hundreds of 
users with full Ethernet™ and 
ALTOS-NET™ hardware and soft- 
ware support. And save money 
with fewer interconnects. 

In addition, Altos supports 
remote communications protocols 
such as 2780/3780, 3270, X.25, 
and SNA/SDLC. 

Altos has all the 16-bit soft- 
ware you need, too. With popular 
operating systems like XENIX™ / 
UNIX" (with a user-friendly *‘busi- 
ness command menu interface"), 
CP/M-86," MP/M-86,™ OASIS-16, 
MS" -DOS and PICK for 8086-based 
systems; plus UNIX System Ш" 
and RM/COS" for 68000-based 
systems. 


Altos also has high-level lan- 
guages (BASIC, FORTRAN, COBOL 
and PASCAL), and applications 
software (ABS/86 and ABS/68 for 
general accounting, word process- 
ing and financial planning). 

Since 1977, Altos has delivered 


. more than 30,000 highly reliable, 


fully socketed, proven single board 
microcomputers and peripherals 
built for business. 

If you've been looking to go 
with a more powerful computer 
that can serve from 1 to 16 users 
for less money, call or write 
us today. 


Altos Computer Systems 
2360 Bering Drive 

бап Jose, СА 95131 

(408) 946-6700 

Telex 171562 ALTOS SNJ 
ог 470642 ALTO UI 


Packed with 
fresh ideas 
for business 


COMPUTER SYSTEMS 


800-538-7872 
(In Calif. 800-662-6265) 
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Product Description 


IBM's "Secret" Computer 
The 9000 


IBM Instruments Inc. manufactures a 68000-based 
instrumentation computer that could become a powerful 
business machine. 


Chris Morgan 
Editor in Chief 


The best-kept secret of 1982 may have been that IBM 
makes a 68000 computer. If that surprises you, you're not 
alone. The unit, called the IBM Instruments Computer 
System, is IBM's second major microcomputer pro- 
duct—the first, of course, is the IBM Personal Computer. 
The 9000 made its debut in June 1982 at the COMDEX 
show in Atlantic City, even though it was publicly an- 
nounced the previous month by IBM's subsidiary, IBM 
Instruments Inc., in Danbury, Connecticut. The an- 
nouncement was so unhyped that few people took notice. 

The machine is marketed as a laboratory instrumenta- 
tion computer, yet its design innovations and modularity 
make it a natural candidate for a business or general-pur- 
| pose computer—with the appropriate engineering and 
cosmetic changes, of course. IBM has declined to com- 
ment on this possibility, however. 

In this article I'll describe the features of the machine, 
which I saw during a recent visit to the IBM Danbury 
facility, and speculate about the impact of a 68000-based 
microcomputer from the world's largest computer com- 


pany. 


Features 

The IBM 9000 is well suited to the laboratory: its 
modular construction revolves around a basic chassis 
containing a processor board, a 12-inch black-and-white 
CRT display, and a 57-key keypad, all included in the 
$5695 price. The 9000 has been engineered with crowded 
lab benches in mind: the modules stack vertically to con- 
serve space. When augmented by the printer/plotter, 
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keyboard, and a host of other options, the 9000 becomes 
a powerful 16-bit computer system. А full-blown con- 
figuration typically costs $10,000 or more. 


Design Methodology 

Why has IBM decided to offer a 68000 computer? To 
answer that question, I interviewed the machine's 
designers at IBM Instruments, a recently acquired, whol- 
ly owned subsidiary of IBM. For years it has been active 
in the design of computer-oriented laboratory equip- 
ment. The division’s status as a separate profit center 
within IBM allows it to experiment more freely with 
unusual computer designs—in particular, development of 
a laboratory-oriented microcomputer. 

The incentive to do this came from a major change in 
the instrumentation field. During the 1970s laboratory 
techniques such as nuclear magnetic resonance and gas 
chromatography became more popular—techniques that 
required masses of sophisticated mathematical calcula- 
tions. These calculations demanded more in the way of 
mathematical analysis than 8-bit computers could 
deliver. For example, fast Fourier transform (FFT) 
analysis (a common mathematical technique in the lab- 
oratory) consumes huge portions of memory. Thus lab- 
oratories had to stick to more expensive but powerful 
minicomputers. А real need arose for ways to improve 
the productivity and cost-effectiveness of data acquisi- 
tion and processing in the laboratory. 

So the IBM 9000 was born. It has the memory space (up 
to 5 megabytes of RAM!) to handle sophisticated labora- 
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: ! E Photo 2: Close-up of the 57-key keypad (at top) and the 83-key 
урам keyboard on the IBM 9000. 


Photo 1: The new IBM 9000 Instrumentation Computer, 
manufactured by IBM's instrumentation division in Danbury, 
Connecticut. The machine uses the Motorola 68000 processor 
and includes (in this implementation) a 12-inch CRT display, a 
57-key keypad with user-definable keys, an 83-key keyboard, 
four-color printer/plotter, custom IBM multitasking operating 
system, five I/O ports, disk controller for up to four 5%-inch or 
8-inch floppy-disk drives or hard disks, Versabus interface, and 
room for up to 5 megabytes of RAM onboard. The implementa- 
tion shown in the photo costs close to $10,000. 


Photo 4: The stripped-down version of the IBM 9000, with CRT 
display, 57-key keypad, processor board, and chassis, retails for 
$5695. 


Photo 3: The IBM 9000 seven-layer planar processor board, 
showing the remarkably dense population of ICs and VLSIs. 
This state-of-the-art board has over 1600 test points and could 
not have been manufactured just over a year ago because of the 7 

density of the components. By plugging іп an optional expan- Photo 5: Close-up of output from the dot-matrix printer/plot- 
sion board, up to five Versabus (a 32-bit bus standard developed ter, which features four-color printing, 200 characters per sec- 
by Motorola) cards can be plugged into the main board. ond in draft mode, and 220 by 336 dots per inch of resolution. 
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At a Glance 


Name 
The IBM Instruments Computer System 


Manufacturer 

international Business Machines 
IBM Instruments Inc. Division 
Orchard Park 

POB 332 

Danbury, CT 06810 


Components 
Basic System Module 
(comprises processor board, CRT display, keypad, and chassis} 


Size; width 22.3 inches, depth 17.2 inches, height 23.2 inches 
(with CRT display positioned on bridge}; weight (main 
chassis alone}: 31.5 pounds; weight with CRT, printer, and 
keyboard added: 78.8 pounds 

Electrical needs: 120 volts AC 

Processor: Motorola 68000, with 32-bit registers/16-bit 

data flow; 24-bit addressing (up to 16 

megabytes) 

1 28K bytes of КАМ; up to 128K bytes of 

ROM 

57 keys for data entry, arranged in three 

color-coded rows, pressure-sensitive type 

with audible click; all keys are user- 
definable, and six keys have LEDs under 
program control 

12-inch raster-scan type with 768- by 

480-pixel bit-mapped display, 80 characters 

by 30 rows, green-on-black display; 10 user 
definable keys beneath the display with 
user-chosen legends at bottom of screen; 
display has unique single-lever tilt and 
swivel adjustment 

ІЕЕЕ-488 interface, standard bus, 1-МН2 

operation; three RS-232C serial ports, ASCII 

coded, asynchronous, 19,200 bps maximum 
data rate, software-settable parameters; one 
8-bit parallel bidirectional port with hand- 

Shaking signals and TTL-level signals 

superset of Motorola Versabus; main board 

accepts up to five Versabus cards via at- 
tachable expansion card; 32 programmable 
interrupts on four hardware levels; seven 
hardware levels total; four channels of 

DMA at 1 MHz maximum 

Standard software: IBM custom operating system, with real- 

time, multitasking nucleus; drivers for I/O 

(inpuvoutpud including CRT, printer, sen- 

sors, etc; graphics; file handling and disks; 

debugger; and diagnostics 

three built-in 16-bit timers with up to 2-МН; 

pulse source; built-in real-time clock with 

battery backup 


Memor y: 


Keypad: 


CRT display: 


Interf aces: 


System bus: 


Miscellaneous: 


Options 
Printer/plotter: impact, dot-matrix type, bidirectional; 200 
characters per second in draft mode; plot- 
ting resolution: 220 by 336 dots per inch; 
four-color ribbon; accepts 8/2- by 11-inch 
regular paper or 9¥2-inch pinfeed fanfold 
paper; unit mounts in processor unit chassis 
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83-key ke yboard, virtually identical to ІВМ 
Personal Computer keyboard; has full ASCII 
character set with numeric keypad [not to 
be confused with 57-key keypad on main 
chassis); cursor control, print control, 10 
programmable function keys [distinct from 
softkeys on CRT display); automatic repeat 
on all keys; keyboard is movable, with 
detachable 6-foot coil cable 

up to four drives in any combination; 
available in 5Y4-inch size: double-sided, 
double-density, 327K bytes formatted, 
250,000 bits/second transfer rate. in 8-inch 
size: double-sided, double-density, 985K 
bytes formatted, 500,000 bits/second 
transfer rate, ІВМ standard format 

system bus card with five additional Ver- 
savus card slots 


Ke yboard: 


Disk drives: 


Expansion card: 


Additional 
memory card: up to | megabyte per card in increments of 
256K bytes; 500-nanosecond access time; 
memory includes single-bit error checking in 
hardware 

Hard-disk 
controller card: controls up to four 54-inch 5-megabyte 
and/or 10-megabyte formatted hard-disk 
drives, 625,000 bytes/second transfer rate, 
using SA 1000 and ST506 interface 
Analog sensor 
card: 


Software options: 


available in five versions 

BASIC with extensions; operating system ex- 
tension on disk; editor; macroassembler; 
linker/loader/librarian; disk utilities; 
chromatography application program 
Planned future 
software: FORTRAN 77 compiler; Pascal compiler; 
mathematics/statistics package; communica- 
tion capabilities through IBM 3101 and 
3270 emulation software; full-screen editor 


Hardware Prices 


Basic unit (with processor board, keypad, СКТ) $5695 
Memory expansion card with 256K bytes of RAM 1095 
Additional 256K bytes of RAM expansion 995 
Single 5 %-inch disk drive mounted in display 650 
Cabinet with one 5%-inch disk drive 795 
Additional 5% -inch disk drive 650 
Cabinet with one 8-inch disk drive 1495 
Additional 8-inch disk drive 975 
Hard-disk controller 1295 
5-megabyte hard-disk drive with cabinet 2495 
Additional 5-megabyte hard-disk drive 1995 
| O-megabyte hard-disk drive with cabinet 2695 
Additional 10-тедаруге hard-disk drive 2195 
Keyboard 270 
Printer/plotter 2095 
Sensor board “А” 850 
Expansion feature with five slots 95 
Software Prices 

BASIC language $195 
Operating system extensions 155 
Chromatography applications package 495 


Circle 42 on Inquiry card. «emp 


Have you put aside buying а color monitor 
because it's too expensive? 

But, have you looked at the new TAXAN RGBvision 

color monitor? 

Would you be excited at a suggested retail price 
of $399.00 for the RGBvision I, and $599 for the 
RGBvision II? 
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DO WE HAVE GOOD NEWS FOR YOU! 


For those low prices, you can have: 
Full compatibility with Apple Ш and IBM PC without 
interface modules 
Compatible with Apple II through the TAXAN "RGB-II" card 
~g RGBvision I medium resolution - 38О(Н) lines 
| ^B RGBvision II high resolution - 5IO(H) lines 
~g Unlimited colors through linear amplifier video circuit and 16 
colors for Apple Ш and IBM PC 
^-812-inch, 90° deflection CRT display 


. TAXAN 12" green phosphor monitor, 
Can you really afford to tum all that down without looking at model КСІЗМ features an ВОО line 


the TAXAN RGBvision monitors? See your local dealer for a resolution at center, 2000 character 
demonstration. display. 


TAXAN 
TSK ELECTRONICS CORPORATION 


1524 Highland Avenue 


Duarte, California ӘЮІО Apple II and Ш are trademarks of Apple Computer, Inc. 
А subsidiary of Kaga Denshi IBM PC is à trademark of International Business Machines. Inc. 


SYSTEM SOFTWARE | 
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Get Тһе Most From Your МЕС 
PERSONAL COMPUTER 
With RACET computes Software 
and HARDWARE!!! 


ж ж ж ж * NEW - NEW - NEW - NEW - NEW - NEW - NEW * ж * * x x 


ile 
Isers to share the same mass storage, whether it is floppy disk or the RACET Hard Disk. The 
Multiplexor is fully supported under the RACET ‘Everything’ DOS. Users can work in mixed ROM 
3ASIC and CP/M Call Compatible modes. All users can request information and be writing to the 
lisk simultaneously. The multiplexor not only provides a Cost-effective solution to users requiring 
nuitiple computers, but also provides the power of sharing data. 


1-Рап Mux $745 8-Рогі Мих 5945 


CALL FOR LOWEST HARO DRIVE PRICES FOR МЕС 


RACET NECDOS FOR YOUR РС-8000 ANO PC-8800!! THE ‘EVERYTHING’ DOS!!! 5225 
Has ROM BASIC mode. Has CP/M* compatibility mode. Works in both modes with the RACET RK 
4/8 Multiplexor for shared disk environment. Supports the RACET Hard Disk in both modes and 
optionally with the Multiplexor. 


ЗАСЕТ NECDDS does more for your PC-8001 than any other DOS. It's faster, more efficient and 
asier to use. It's loaded with extra features to let you stretch the limits of your system. 


:MPHASIZES INTEGRITY. NO MOUNT or REMOVE commands. Excellent protection from 
mproper diskette swapping. File password protection. 


\DVANCEO FEATURES. All DOS functions and commands may be used directly in a BASIC pro- 
yam!!! Special RUN option allows merging of programs, retaining all variables in memeory. 
"ixed block spanned records. AUTO and DO commands. Machine language loads and saves. 
AATPRINT and MATINPUT to disk. Complete directory. АП supervisory calls documented and 
ivailable to the machine language programmer. Superzap and other extensive utilities. 
ж NEW ж ELECTRIC PENCIL' ж x $99.95 

HE most popular Microcomputer Word Processor in the world now available on the NEC!!! With 
папу added features. Embedded print commands. Print from memory and disk!! Settabte tabs. 
ndent and hanging indent. Parallel, Serial, and Video drivers. OICTAMATIC cassette control for 
ranslating dictated messages !! And much more!!! Most features of word processors costing five 
imes as much!!! Runs on 32K or 64K system!!! Works in multi-user environment with the RK4;8 
Vultiplexor!!! ! 

ж NEW ж ELECTRIC SPREADSHEET * * 575 

| BASIC Spreadsheet program for the PC-8001. Anything you work with columns and rows and а 
:alculator belongs on the Electric Spreadsheet. Results formatted for screen or printer. ‘What it’ 
questions answered. P/L forecast. Personal budget. Real estate investment. Net worth forecast. 
;ash flow estimates. Business forms. Works on 32K or 64K system!!! 70 operators plus 
iistogram plot, revise spreadsheat layout, and more. Select preprogrammed operators for line. 
:olumn, or cell calculations. Set column widths and number of decimals. Manual and diskette 
nclude 22 examples. 

ж NEW ж ADVANCED PROGRAMMING BASIC ж ж 560 

"HE functions and commands in this package give you extended control over data and your 
>C-8001 system. These extensions to NBASIC provide complete conversion of time and date 
unctions including days between dates and Julian dates. Extended string lunctions include jus- 
ify. truncate. center, rotate, translate, shift, pack, and search, Array functions include masked 
‘earch of both sorted and unsorted arrays. and insert in sorted arrays. 

MULTI-KEY SORT “MKS” S60 

UPER FAST Machine Language In-Memory Sorts. Three key sort on 500 elements in 4 sec- 

viell! Simple one-line BASIC functions - SORTV and SORTC VERBS. Mixed ascending and 
descending keys. 

BASIC PROGRAMMING UTILITIES 'BASUTIL' 550 
COMPRESS, EXPAND. PRETTY, XREF Cross Reference Utility. Great for modeling. debugging 
and structuring BASIC programs. 
KFS-BO KEYED FILE SYSTEM ‘KFS-80° $150 
MACHINE language BASIC ISAM utility provides keyed and sequential access to multiple files. 
Simple interface to BASIC. Binary tree keyed-file index system provides rapid access to records. 
CONVERT TRS-B0* PROGRAMS TO RACET NECDOS 
WITH 'PROTRAN' $99.95 

COMPLETE utilities for file transfer and BASIC program conversion. MOD III diskettes may be read 
directly; MOD | and ІІ via RS-232. Transfer BASIC programs, data files. or machine language files. 
NO SUPPORT isprovided for conversion of machine language files or PEEK's, POKE's or USR's to 
function оп PC-8001. Substantial knowledge of TRS BASIC and NBASIC required. Package 
designed for software authors. 


AVAILABLE FROM YOUR LOCAL NEC DEALER or from RACET computes 
CHECK, VISA, М/С, C.0.D., 
PURCHASE ORDER 
Telephone Orders Accepted 
(714) 997-4950 


Integruy in Software 


а TRS-80 15 A TRADEMARK ОҒ TANDY CORPORATION 

x CP/M 15 A TRADEMARK OF DIGITAL RESEARCH 

* ELECTRIC PENCIL PENCIL 15 А TRADEMARK OF MICHAEL SCHRAYER 

* ELECTRIC SPREADSHEET IS A TRADEMARK OF DAN G. HANEY & ASSOCIATES 
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E RACET computes "e 


1330 М. Glassell, Suite M, Orange. СА 92667 (714) 997-4950 


Circle 350 on inquiry card. 


Photo 6: Close-up of the 12-inch, green-on-black raster-scan 
CRT display, with 768- by 480-pixel bit-mapped display and 80 
characters by 30 rows. Ten user-definable keys are located along 
the bottom of the display, with user-chosen legends on the 
screen. The display has a unique single-lever tilt and swivel ad- 
justment. 


tory mathematics. It has modular hardware features 
needed in the lab, such as a high-resolution color printer 
to create graphs and charts, a swiveling CRT display, and 
a movable keyboard that can go where the experiment is. 
More important, it has the Motorola 68000, a powerful 
16-bit processor. Long a favorite with many software 
designers, the 68000 was chosen by IBM despite the fact 
that the IBM Personal Computer uses the Intel 8088 pro- 
cessor (which is not a true 16-bit processor). The 68000 
won out mainly because of its superior benchmark per- 
formance. According to its designers, the 68000 gives the 
9000 a better price/performance ratio and provides a 
standard method to control all IBM instruments. The 
9000 has real-time multitasking capability—important in 
data acquisition—and its five [/O interfaces allow it to be 
easily connected to a variety of laboratory instruments. 

The real star of the 9000 is its remarkable state-of-the- 
art planar processor board. Seven layers deep, it is literal- 
ly crammed with ICs and VLSIs to the saturation point. 
ІВМ says the board could not have been manufactured 
just over a year ago because of its high chip density (the 
board has more than 1600 test points). On this single 
board are the complete computer, five I/O ports, the disk 
controller, and slots for an auxiliary expansion card that 
will hold up to five Versabus cards. The advantage to 
single-board construction is the freedom from printed- 
circuit board connection points—a major source of com- 
puter failure. (Incidentally, IBM will swap processor 
boards with customers in an overnight service in case of 
hardware failure.) The 32-bit Versabus ensures com- 
patibility with future instruments. In addition, the Versa- 
bus stands an excellent chance of becoming a standard 
bus in the future. 

One look at the 9000's processor board reveals its 
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WAVEFORM STORAGE 
LOAD REFERENCE WAVEFORM 


OSCILLOSCOPE SET UP 


STORAGE 


MISCELLAMEOUS 


RETURM TO 
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WHICH OF THESE DISPLAYS WERE GENERATED 


Every single one of them. Апа 
not just generated, either. The instru- 
ment settings were configured, 
signals acquired, and analysis per- 
formed via a personal computer, 
also. An Apple I|® to be specific. 
Equipped with Disk 119 48K mem- 
ory, DOS 3.3 and a remarkable, 
make that revolutionary, engineering 
breakthrough known as the Model 
85 aScope™ Remarkable because 
aScope transforms any computer 
in the Apple II series into a dual chan- 
nel, DC to 50 MHz repetitive signal 
bandwidth (25 KHz real time sam- 
pling rate), fully programmable, 
digital memory oscilloscope. Revolu- 
tionary because it does all this for 
less than $1,000. 

The way we achieved this cost re- 
duction was by not following the path 
of conventional instrument archi- 
tecture, combining a stand-alone 
programmable oscilloscope with a 
general purpose computer controller. 
Instead, we integrated. Making 
aScope a peripheral. Supplying only 
what was needed to make the per- 
sonal computer a high performance 
instrument. 

Result? An oscilloscope system 
that allows you to configure a setup, 
define theanalysis you desire and 
produce an end result display in the 
. most useful format. Many frequently 


BY A PERSONAL COMPUTER? 


performed routines are already part 
of aScope's software. But more im- 
portantly, the system's architecture is 
designed to accommodate consider- 
able user modification via co- 
resident BASIC or assembly language 
programs. (One example: the user- 
defined program to plot the ampli- 
tude response of an active filter 
shown in display 1 above.) 

aScope will average waveforms. 
Store waveforms on disk in binary or 
text files. Store instrument settings 
for automated setup. Or load and 
display a reference waveform from 
disk (display 3 above). 

aScope also delivers маме“ 
voltage readings utilizing a c 
controlled digital voltmeter 
(display 2). And generates 
hard copy via an Epson 
MX-80"" or Silentype® 
printer. 

Space permitting, | 
we'd go on about aScope's 

| menu driven single keystroke com- ` 


| mands (display 4), its sub-menus wit! | 
complete prompting and so forth. But 


frankly, we suspect you’re probably 
as intrigued as you could be on the 
basis of one ad. 

So here's how to find out more. 
Call 800-547-4445. This will pro- 
vide you with the name of the aScope 
representative or authorized com- 


INSTRUMENT Мб 
SYSTEMS, INC. m 


puter dealer in your area, as well as 
an opportunity to invest $10 in our 
comprehensive aScope demonstra- 


| tion disk. 


The Model 85 aScope. We admit, 
the performance it delivers for the 
price is so remarkable, it may initially 
strike you as unbelievable. But then, 
when you think about all the break- 
through products this industry has 
seen over the last decade, sounding 
unbelievable at first is almost a 
tradition. 


NORTHWEST 


Р.О. Box 1309, F 
Beaverton, Oregon 97075 | 

800-547-4445 

(503) 297-1434 


Apple 119% Disk 11® and Silentype® are registered trademarks of Apple Computers, Inc. Epson MX-80'"is a trademark of Epson America, Inc. 
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The Best In Price, 
selection and Delivery 


Call Now 
TOLL FREE 


800-368-3404 


(In VA, Call Collect 703-237-8695) 


AMPEX*INTERTEC* TEXAS INSTRUMENTS* GENERAL DATA 


| COMM.* ANDERSON JACOBSON¢®C. ITOH*QUME * BEEHIVE* 


DATASOUTH*DIABLO*CENTRONICS е МЕС * PRENTICE 


MICROS. C. ITOH 
INTERTEC SUPERBRAIN ПІ ero PPS $1350 


* TEXAS INSTRUMENTS 
АК ОР... МЕН [| 745 Standard ...........$1390 
64K SD* (96TPI) NUM ONLY $2695 745 Std. (Reconditioned) ... Call 
"inci des M/Soft BASIC) 785 Bbl M'My ............ Call 
DDS-10 Meg 785 Standard ............ Cal! 
(Hard Disk) BENE ONLY $3195! [401-1 . .....,.... ш... $1249 
DYNABYTE ..... емее Call | 810Раскаде............ 51439 
820 Package RO Package .$1610 
NEC 820 KSR Package.....,... Call 
THAD BOR METTE $2196 | 840 RO Basic . ,.$ 795 
7715 ..... Call for Special Price | 840 RO Tractor Feed Pkg. .$1059 
THOU Pare. iiim iiis... $2150 940 Video Ed'tr.........$1570 
TROD. &.2. Call for Special Price 
TED ... ев Call for Special Price PRENTICE STAR 300 Bd..$ 124 
Std. Forms Тгасіог ....... $ 200 GDC1035JL ....,.....$ 169 
DONO P $1390 1200-9600 Baud ,...,.,....Call 
3510EX... Call for ийи Ргісе Stat Muxes .............. Call 
АТТ ЫЫ 
$4584 бы а! 
DIABLO QUME 
620-SPl............. ..$1144 || DataTrakS...$289or 2 for $549 
ҮП ae $1995 | Data Trak 8. . .$519 or 2 for $999 
б%:АТТО.....,....... $1795 
630-150” ,.,......... $1745 BISYNC-3780 ..,.......% 769 
‘(for IBM Р.С., Apple ІІ, TAS-80) Wordstar (IBM P.C.)....., $ 279 
620-8155. on vedo cies ЗІ Data Яаг.............. $ 218 
630-К104 (KSR) ........ $2385 Mail Merge............ FREE* 
QUME SpellStar.............. $ 149 
Sprint 9/45 ЕР.,,,.,..... $1794 Spell Guard ............ $ 229 
Sprint 9/55 ЕР.......... $2119 Ẹ Plan 80 .,............. $ 249 
Sprint 9/55 FP/XMEM ....$2186 са .............. $ 529 
Sprint 9/55 LP/XMEM ....$2094 CalcStar ..............$ 191 
Sprint 11/40-130......... Са! GuperSort ............. $ 158 
Bi-Dir. Forms Tractor .....$ 199 Super Calc ............ $ 249 
CENTRONICS: 34/38 ,..... Call nio... ue oe omoes Call 
CIS Cobol .............3 689 
AMPEX Farms |l... o eroti rtt. $ 159 
Dialogue 80 $ 699 MACRO 80 ............ $ 183 
Dialogue 80 (4pgs )...... $ 939 } "C'"Compiler...... DIE E 
BEEHIVE (SMART DISPLA j^ "With purchase of InfoStar. 
DMS ..., Са! |. Special! While They Last! 
DMSA . . Call | sonoc TERMINALS 
DM310 (3101 Emulator) .. Саі IQ120 ........... A 
DM 3270 (3270 Emulator) . .Call = 
Protocol Converter таны adeeb ara Call NOTE: IBM and Burroughs compatible 


ter minals available. Please inquire. 


In addition, we can make EIA RS 232 or RS 449 cables to your order, 
and supply you with ribbons, printer stands, print wheels, thimbles for 
all printers listed. And many, many more items. CALL NOW. 


All items shipped freight collect either motor freight or UPS unless other- 
wise specified. All prices already include 3% cash discount. Purchase with 
credit card does not include discount. Virginia residents, add 4% Sales Tax. 
For fastest delivery send certified check, money order or bank-wire transfer. 
Sorry, no C.O.D. orders. All equipment is in factory cartons with manufac- 
turers' warranty (honored at our depot). Prices subject to change without 
notice. Most items in stock. 


RAINAL 
= TERRIFIC = 


Terminals Terrific, Inc., P.O. Box 216, Merrifield, VA 22116 
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Phone: 800-368-3404 (In VA, Call Collect 703-237-8695) 
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designers’ eclectic approach: it contains ICs from over a 
dozen U.S. and Japanese companies—Advanced Micro 
Devices, Signetics, Motorola, National Semiconductor, 
Texas Instruments, Intel, Intersil, Hitachi, Western 
Digital, and others. Each chip was chosen for its specs 
alone. This would have been heresy back in IBM's mono- 
lithic days, when practically every IC inside an IBM com- 
puter was custom made by IBM. 


Other Features 

In addition to the RAM and ROM within the machine, 
a 64K-byte (12-bit word) graphics memory handles the 
screen display; the Motorola 6845 CRT controller chip 
manages the display logic in the IBM 9000. Other features 
include a memory-protect scheme (useful in multitasking 
applications) and composite video. 

The IBM 9000 automatically conducts a power-on 
diagnostic routine, and a second diagnostic routine can 
be initiated by the user. 

The CRT display has excellent resolution (768 by 480 
pixels) and one felicitous feature: a single handle control 
that lets you quickly shift the position of the display 
horizontally and vertically by merely pulling the handle 
toward you and repositioning the screen. Beneath the 
screen is a row of user-definable keys like those on 
Hewlett-Packard machines. The printer/plotter is well 
suited to the 9000, with 220 by 336 dots per inch and ex- 
cellent four-color printing. 

The 57-key user-definable keypad is perhaps the 9000's 
oddest feature; yet having that many user-definable keys 
could be a boon for some applications. One spectator at 
the COMDEX show suggested using the keys to represent 
Wordstar commands. Though I'm no fan of this type of 
touch-sensitive key, I suppose it does the job. 

The 9000 operating system (custom designed by IBM) 
has multitasking capability and a sophisticated I/O man- 
ager that queues up all I/O requests. The software is 
menu driven with keyword bypass for the expert user. 
The system features contiguous file allocation to mini- 
mize access time, and the various high-level languages 
(BASIC, Pascal, and FORTRAN 77) all share a common 
graphics interface—a decided plus. 

Laboratory-oriented software available includes a gas 
chromatography program. А nuclear magnetic resonance 
station is also available for $250,000. 


Speculation 

The IBM 9000 is ideally suited to the laboratory. But it 
strikes me that the 9000's processor board could become 
the heart of a general-purpose microcomputer for the 
business market. As I said earlier, IBM is not commenting 
on this speculation. (Incidentally, IBM 9000 customer 
deliveries should have begun by the time you read this.) 

І think the 9000 is, in its quiet way, one of the most ex- 
citing new arrivals on today's microcomputer scene. I 
predict it will start showing up in all sorts of unexpected 
applications. In one gesture IBM has legitimized a micro- 
processor that deserves more attention: the Motorola 
68000. Ш 
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Swimming 


Still short of features 
on your QUAD function IBM PC board? 


This may really be the only board you need 
to expand your IBM personal computer. 
We've now addedthe most wanted feature 
on a quad function board: two asynchronous 
ports along with memory, clock/calendar, 
and parallel printer port. And unlike most 
big memory boards, you don't have to 
sacrifice multiple functions to get 
512k of add-on memory in a single 
slot. 
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THE BASICS 


Themainboardhasthree functions 
standard: Parity checked and fully 
socketed memory up to 256k in 
64k increments, clock/calendar 
with battery back-up, asynchronous 
communication port (RS232C ser- 
ial) which can be used as COM 1 or 
СОМ2, (ОСЕ for a printer, or DTE 
for a modem). Optional is a 10096 
IBM compatible parallel printer port, 
and a second async port for another $50 
each. Also included are: SuperDriverM disk 
emulation and SuperSpoolerrM printer buf- 
fer software. 


NO CORNERS CUT 


We didn't lower the quality to give you all 
this. The board is afour layer design with 
solder masking, silk screened locations, 
and gold plated edge connectors. Compo- 
nents are premium grade and meet or 
exceed IBM specifications. Each board is 
burned in and tested prior to shipment. 


CLOCK/CALENDAR 
& CLIP-ON BATTERY 


Our clock is poweredby a simple $4 lithium 
watch battery availableat your corner drug 
store. It is clipped оп, not soldered like 
some other clock boards. How useful is a 
battery warranty that requires you to send 
your board to the manufacturer to replace 
it? We send you a diskette with a program 
that sets the time and date when you turn 
on your computer. Now your programs will 
always have the correct time and date on 
them without you ever having to think 
aboutit. (Just which versionofthat program 
you were writing is the latest one?) 


MEGAPAK OF MEMORY 


The picture intheinset shows the optional 
256k МедаРактм board mounted ''piggy- 
back''on the main board. This expandability 
feature gives those who need it 512k of 
add-on memory in a single slot. Now you 
can create disk drives in memory up to 
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320k, set aside plenty of space for print 
spooling, and still have plenty of memory 
for your biggest programs. Ап exclusive 
design allows the memory to be split attwo 
memory addresses to take full advantage of 
the memory disk feature of concurrent 
CP/M. 
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FREE SOFTWARE 


The disk emulation software creates ‘‘disk 
drives” in memory which access your pro- 
grams at the speed of RAM memory. The 
print spooler allows the memory to accept 
data as fast as the computer can sendit and 
frees your computer for more productive 
work. Some manufacturers sell hardware 
printerbuffersthat do only this for hundreds 
of dollars. SuperSpoolerrm eliminates the 
need for these slot robbing products. 


CHEAP SOFTWARE TOO 


What good is great hardware without some 
great software to use it with? We offer 
some terrific prices on some of the popular 
programs you will want to use your board 
with. How about the cream of the spread- 
sheet programs, SUPERCALC, for just $176. 
Or maybe dBASE ll by Ashton-Tate for just 
$469. 


WHY BUY IT FROM US? 


Because weprovide the service and support 
most companies just talk about. We realize 
how integral this board is to the use of your 
computer. What good is a warranty if it 
takes weeks for repairs to be made? We 
offer 48 hour turnaround or a replacement 
board on all warranty repairs. Do you hear 
anyone else making this promise? If you 
still are not convinced, and want to compare 
prices, remember we don't charge extra for 
credit cards, shipping, or COD fees. If you 
still want to buy elsewhere, ask them if 
they will face the acid test. 


THE ACID TEST 


Qubie (say que-bee-A) gives you a 30 day 
satisfaction guarantee on all board pur- 
chases. If you аге not completely satisfied 
we will refund the entire cost of your 
purchase as well as pay the postage to 
return it. If you can get one of our competi- 
tors to give you the same guarantee, buy 
any other board you think compares and 
return the one you don't like. We're not 
worried because we know which one you 
will keep. We also offer a one year parts 
and labor warranty. An additional one year 
extended warranty is available for $50. 


TO ORDER BY MAIL SEND 


— Your name and shipping address 

—Memory size, and options requested 

—Software and cables needed 

—Daytime phone number 

—California residents add 6% sales tax 

—Company check or credit card number 
with expiration date (personal checks 
take 18 days to clear) 


TO ORDER BY PHONE 


In California (805) 482-9829 
Outside California (800) 821-4479 


PRICES: 64k $375 192k $499 
128k $439 256k $599 
512k $998 


(Includes async port, memory, clock/ 


calendar, SuperDrivetm, and Super 
Ѕрооіегтм software) 

OPTIONS: 

Parallel Printer Port $50 
Second Async Port $50 


MegaPakrM with 256k of memory $399 


Cable to parallel printer $35 
Cable to modem or serial printer $25 
Memory Diagnostics Program $10 
SUPERCALC by SORCIM $176 
dBASE II by Ashton-Tate $469 


SHIPMENT 

We pay UPS surface charges. UPS 2 day 
air serive $5 extra. Credit crad or bank 
check orders shipped same day. 


QUBIE' 
DISTRIBUTING 


918 Ла Alondra 
Camarillo, CA 93010 
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THE FIRST Ыр ONLY 


Your IBM personal computer is a very 
versatile piece of equipment. Perhaps 
more versatile than you realize. New 
applications and functions are being 
developed every day. Now with Quadboard 


ACTUAL SIZE 


PROVEN DESIGN. 

Quadram has been shipping IBM boards 
with each of the Quadboard functions 
on separate boards since December, 
1981. They are still available as separates 
(including a Dual Port Async Board) for 
those who desire a quality board but do 
not need to keep slots open far future 
expansion. And they all come with a 
one year warranty from the leader in 
technology applications. 


d (М ge n 


256K MEMORY EXPANSION. 

Socketed and expandable in 64K 
increments to 256K, full parity generation 
and checking are standard. A Quad- 
board exclusive feature allows parity to 
be switch disabled to avoid lock-up 
upon error detection, The dip switches 
also allow it to be addressed starting 
on any 64K block so that it takes up only 
as much as it has memory installed. 
Memory access and cycle time naturally 
meet all IBM specifications. 


SEE OUR AD ON PAGE 339 


by Quadram you can keep your options 

- open for tomorrow's technology. Following 
in the tradition of Quadram Quality, four 
of Quadram's best selling IBM boards 
have been combined into one board. 
Your remaining slots will be left free and 
available to accommodate future expan- 
sion needs and uses which you may not 
even be able to contemplate today. 
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CLOCK/CALENDAR. 
Quadboard eliminates the hassle of 
manually inputting the date on system 
boot-up by providing for the clock and 
all software routines necessary for 
inserting the appropriate programs on 
your diskettes. The internal computer 
clock is automatically set for compati- 
bility with most software routines which 
utilize clock functions. On-board battery 
keeps the clock running when the 
computer is off. 


2 АП ON ONE BOARD SOFTWARE TOO! 
Now you can utilize all the PC's capacity With Quadboard you receive not only ' 


with Quadram's extremely flexible con- hardware but extensive software at no 
figurations. And it's totally compatible extra cost. Diagnostics, utilities, and 

with IBM hardware, operating systems, Quad-RAM drive software for simulating 

and high level languages. It's a full-size a floppy drive in memory (a super-fast 


= board that can be inserted into any free SOLID STATE DISK!) are all part of the 
system slot and it even includes a card Quadboard package. 
. . edge guide for securely mounting the р; 

card in place, 
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PARALLEL PRINTER 1/0. ASYNCHRONOUS (RS232) INCREDIBLE PRICE! 
A16 pin header on Quadboard is used COMMUNICATION ADAPTER. Priced at $595 with 64K installed, $775 u 


for inserting a short cable containing a Using the same chip as that onthelBM мії 128K, $895 with 192K and $995 
| standard DB25 connector. The connector — ASYNC board, the device is software with 256K. 


| is then mounted in the knock-out hole programmable for baud rate, character, ASK YOUR DEALER. 
| located in the center of the PC back- stop, and parity bits. А male DB25 All products are sold through local 
plana. The parallel port can be switch connector located on ће back connector personal computer dealers. Jf yours 
| disabled or addressed as Printer1or2. is identical to that on the IBM Async does not stock Quadram, 
. . Noconflict exists with the standard Adapter. The adapter is used for pleaseaskhimtocalius ___ 
ү parallel port on the Monochrome board. connecting modems, printers (many at (404) 929-6596. ЖУЫ 
| ШЕШЕ UR POSEE and ЕД ш ponnn SI кеа | | М 
hardware аге all included. and other serial devices. Switches LZR | St 
| allow the port to be configured as COMI CORPORATION DAE 
or COM2 and the board fully supports 9. RT , 
ІВМ Communications Software, 4357 Park Drive/ Norcross, Ga. 30093 
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Hardware Review 


Apple-Cat II 


A Communications System from Novation 


A modem, of course, is merely a 
device used to convert digital signals 
into analog form and vice versa, 
thereby allowing computers to com- 
municate with each other over tele- 
phone lines. Novation’s Apple-Cat II, 
the latest in the "Cat" series of 
modems, has been promoted as not 


At a Glance 


Name 
Apple-Cat i| Communications System 


Type 
Modem for the Apple il Plus, ехрапаабіе 
to a full communications system 


Manufacturer 
Novation Inc, 
18664 Oxnard St. 
Tarzana, CA 91356 
[213] 996-5060 


Price 

Base system: $389; Options: Expansion 
Module: 539; Bell 212 upgrade module: 
$389; BSR X-10 controller: $19; Touch- 
Tone decoder. $99; ROM firmware chip: 
$29 


Computer 

Apple II Plus, with 48K bytes of RAM 
(random-access read/write memory] and 
one disk drive; printer [optional] 
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James A. Pope 
458 Elm St. 
Denver, CO 80220 


merely another modem but the base 
unit for a sophisticated “personal 
communications system" for the 
Apple II computer. 

In this article I will discuss the 
product as it currently exists, describe 
some of the enhancements that are 
being developed, and give you some 


Hardware 

Base system: single circuit board, 
telephone cable, and telephone sockets; 
Options: Bell 212 protocol expansion 
board, BSR Х-10 controller, telephone 
handset, Expansion Module, Touch-Tone 
decoder chip, firmware ROM (read-only 
memory) chip 


Software 
Single disk, DOS 3.2, copyable, containing 


a terminal operation program, test pro- 
grams, and file-conversion programs 


Features 

300 bps full-duplex (Bell 103} transfer, 
1200 bps haif-duplex (Bell 202) transfer, 
auto-answer, 27K-byte buffer, status 
display line. onboard RS-232C port 


Audience 
Apple Il users who want to transfer data 
over telephone lines 


help in using the present system to its 
fullest extent. 


“1200 Baud" 

Like many companies, Novation 
has planned its product development 
in such a way as to provide for future 
expansion. This includes the wording 
of certain pieces of advertising copy. 
For example, the early advertising 
and sales materials for the basic 
Apple-Cat II system claimed speeds 
of "0-1200 baud." You will indeed be 
able to communicate with someone at 
1200 baud (or to be more precise, 
1200 bits per second or bps), but you 
may have trouble finding someone to 
communicate with. 

The Apple-Cat II can transmit at 
1200 bps, but only with the Bell 202 
protocol that very few computers use 
anymore (see text box on page 112 on 
1200-bps protocols). Of the 1200-bps 
protocols, the Bell 212 and Racal- 
Vadic VA3400 are much more 
popular. This means that 300 bps is 
likely to be your maximum transmis- 
sion rate unless you are talking to 
another Apple-Cat using Bell 202. 

Fortunately, by the time you read 
this an add-on card will be available 


Anadex SILENT /SCRIBE: printers. 


Quietly going 2 about your business. 


Now and then office noise J 
levels can go sky-high. But with ™ 
Silent/Scribe — our new family of Lad 
matrix impact printers - you can raise "EE — 
your printer expectations while signifi- Ez 
cantly lowering your office noise level. 


How quiet is “silent”? Silent/Scribe operates at 
less than 55 dBA, which means that in the average 
office you may have to look at it to determine 
whether it’s printing. 

And Silent/Scribe 
is as easy to buy as it 
is to live with. You 

can select a variety 
- Е - of printing speeds, 
fonts and line widths. 


SILENT/SCRIBE MODELS 


47/77 


ы 


Standard 
Features. 


{Vlar. Per sec. 


Enhanced man РЕЧ - — 


Expanded Print 
{Double Width) 

Dot Addressabie 
Graphics (DoUln., Н/М) 
Max. Line Width (In.) 
Audible Alarm 
Out-ot-Paper Sense 
Ribbon, Continuous 
Loop Cartridge (Yds) 
interfacing: 

Parallel Cent. Comp. 


Some models pro- 
vide both draft and 
enhanced quality 
copy. All models 
have superb dot- 
addressable graphics 


c Tri 


Also standard are sophisticated communi- 
cations controls and protocols, flexible and 
easy-to-use operator controls, quick-change 
ontinuous loop ribbon cartridge, and universal 
interfaces that work with virtually any computer 
system. 


For full details on how Silent/Scribe can fit your 
application — quietly — contact Anadex today. You'll 
find the units attractively packaged, quality en- 
gineered, modestly priced, and available now. 


* A Quality Circle Member 


апасех 


MADE ІМ 


FOR THE 


©Copyright 1982 
Anadex, Inc, 


DP-9000A 


at no extra cost. 


Silent/Scribe. The Quiet Ones from Anadex. 


ANADEX, INC. • 9825 De Soto Avenue « Chatsworth, California 91311, U.S.A. • Telephone: (213) 998-8010 е TWX 910-494-2761 
U.S. Sales Offices: San Jose, CA (408) 247-3933 е» Irvine, CA (714) 557-0457 e Schiller Park, IL (312) 671-17 17 e Wakefield, MA (617) 245-9160 
Hauppauge, New York, Phone: (516) 435-0222 * Atlanta, Georgia, Phone: (404) 255-8006 * Austin, Texas, Phone: (512) 327-5250 
ANADEX, LTD. • Weaver House, Station Road • Hook, Basingstoke, Hants RG27 9JY, England • Tel: Hook (025672) 3401 • Telex: 858762 ANADEX С 
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with change. 


Idris isa trademark of Whitesmiths, Ltd. /UNIX isa trademark of Bell Laboratories. 


Put off by the UNIX price tag and licensing restrictions? If you are, 
take a closer look at Idris. 

Idris gives you all the power of UNIX at a fraction of the cost— 
and they're highly compatible —even pin-for-pin in some cases. 
Upfront expenses are much lower, you only pay for the parts you 
ship, and the end-user licenses can be transferable. 

What’s more, we wrote Idris ourselves—from the ground up— 
so you ll have fewer licensing hassles. We wrote it almost entirely 
in C, for maximum portability across a wide range of processors. 
And we kept it small. 

Idris can run comfortably where UNIX can т even fit: On an 
MC68000 with no memory management hardware, for example. 
On a bank-switched 8080 or Z80. Or оп any LSI-11 ог PDP-11 with 
memory management. Avery big Idris plus. 

Find out how you can put Idris to work in your favorite con- 
figuration today, Write Whitesmiths, Ltd., 97 Lowell Road, Concord, 
MA 01742. Or call (617) 369-8499, TLX 951708 SOFTWARE CNCM. 

With Idris, you pocket the change. 


Whitesmiths, Ltd. 


Crafting Software Tools for your Trade. 


Distributors: Australia, Fawnray Pty. Ltd, Р.О.В. 224 Hurstville NSW 2220 (612) 570-6100 
Japan, Advanced Data Controls, Corp., Chiyoda-ku, Tokyo (03) 263-0383 
United Kingdom, Real Time Systems, Newcastle upon Tyne 0632 733131 
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1200 bps: 
Half- vs. Full-duplex 

The most popular mode of transmit- 
ting data to and from personal com- 


| puters over telephone lines is the Bell 


103 protocol, which transmits data at 
the rate of 300 bps (bits per second) or 
about 30 characters per second. Three 
protocols for 1200-bps data transfer 
are available, however: Ве! 202, 
Racal-Vadic VA3400, and Bell 212. 

Bell 202 was the first of these high- 
speed protocols, but it can send data in 
only one direction at a time. [n other 
words, it is a half-duplex protocol. 
This method is difficult to use because, 
among other things, it is hard to deter- 
mine the direction in which data is 
traveling. Bell 103, on the other hand, 
is slow (300 bps), but it can transmit 
data simultaneously in both directions 
(1.е., full-duplex, using both originate 
and answer channels) and is rather 
easy to use. 

T hen came the VA3400 апа Bell 212 
protocols. These can transmit at 1200 


| bps in full-duplex mode, using both an 


originate channel and an answer chan- 
nel just like the much slower Bell 103 
protocol. Unfortunately, modems for 
these protocols require special phase 
modulation hardware that has caused 
them to be about two to four times 
more expensive than а Ве! 103 
modem, . . .R.M. 


that will enable the Apple-Cat II to 
use the full-duplex, 1200-bps Bell 212 
protocol, but this will add about $390 
to the price of the modem. Novation 
should make this point more clear in 
its advertisements. 


The System 

As І mentioned before, Novation 
has produced not just a modem for 
the Apple II, but a communications 
system that allows your Apple to 
"communicate with the outside 
world." As of this writing, however, 
Novation has not produced all of the 
additional components of such a sys- 
tem. The basic unit as it stands today 
gives you the following capabilities: 


eFull-function, low-speed (0-300 
bps), full-duplex, originate/answer 


Photo 1: Тһе Apple-Cat II basic system circuit board with the telephone connector 


]MOVATIOM INC. [Lb Gam 


cables. The cables are connected to pins located along the top of the card. Also shown 


are the two empty sockets for chips. The one on the leftis for the Touch-T one receiver 


chip; the other one (near the upper right corner) is for firmware ROM chips. (All photos 


are by the author.) 


Photo 2: The Expansion Module contains sockets for a modular telephone line and 
handset, an RS-232C connector, a BSR X-10 controller, and a tape recorder. Also pre- 
sent is ап LED to indicate an "off-hook" condition. The module mounts on the back of 
the Apple with double-sided tape and connects to the Apple-Cat II via the three cables 
shown here (the single pair for the phone line, the double pair for the handset, and the 
ribbon for the rest). 


modem capabilities which, with the 
software provided, allow you to set 
up a very intelligent terminal. 
eFull-function, 0-1200 bps commu- 
nication through an RS-232C port 
allows for in-house transfer of infor- 
mation. 


eData may be transferred at 1200 bps 
(half-duplex, Bell 202) over phone 
lines to another Apple-Cat II system. 
eWith the addition of a standard 
telephone handset (optional), you can 
use the Apple-Cat II as a telephone or 
change to voice communications 


before or after a data transfer to 
another computer. 

eA 27K-byte memory buffer is avail- 
able for data-transfer storage. 

e The system offers a high capability 
for expansion. 


Installation 

The Apple-Cat II is fairly easy to 
install. When you open the box you 
will find a single printed-circuit board 
(see photo 1), two modular telephone 
sockets (RJ11), a telephone cord, and 
a manual. The circuit board can be 
inserted into any slot other than slot 0 
(although slot 2 is best for reasons I'll 
explain soon). One of the telephone 
sockets is for the telephone line, and 
the other is for the optional telephone 
handset. Both of the telephone 
sockets have attached wires that must 
be plugged into the circuit board. 
After these are connected, the sockets 
themselves are slid into the slots in 
the back of the Apple and the appro- 
priate telephone cables are plugged 
in. 
If you arelike many Apple owners, 
however, the several cables you prob- 
ably already have coming out of the 
back of your machine may not leave 
enough room for the two sockets to 
fit in the slots. The optional Expan- 
sion Module (see photo 2) eases this 
problem somewhat. This unit con- 
tains telephone sockets, tape recorder 
jacks, "off-hook" LED indicator, BSR 
X-10 controller connector, and RS- 
232C port. When installed (see photo 
3), this unit saves quite a bit of space 
and also allows you to take advan- 
tage of future developments. It really 
should have been part of the basic 
system, but $39 is a reasonable price 
to pay for the convenience this unit 
provides. 


Documentation 

The documentation for the Apple- 
Cat II is adequate but not excep- 
tional. Editing and organization are 
the primary problems. For example, 
general specifications given early in 
the manual are contradicted later on. 
The use of green blocks with inverse 
type for highlighting and green ink to 
distinguish the computer responses is 
a nice idea, but it's not well exe- 
cuted—the effect makes the manual 
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Just when the business 
world is up to its white collars 
in visiclones, calcalikes and 
other spreadsheet packages, 
Apples’ come out with 
something entirely different. 


Introducing Senior Analyst. 


Like other financial 
modeling packages, it allows 
managers and professionals 
to ask all those proverbial 
"What If?" questions. 

Unlike the others, this 
powerful financial planning 
tool was designed to be used 
in a corporate environment, 
by lots of people. So you get 
‘lots of advantages. 

For example, you can 
transfer data (across diskettes) 
from one financial model 
to another. Or consolidate 
many models into one. 

So sales, manufacturing, 
administration and any 
number of other depart- 
ments (even in other cities) 
can easily share information. 
Giving each the power to 
create comprehensive and 


With Senior Analyst, you can now cultivate forecasts 
by merging reports from distant divisions. 


flexible financial projections, 
budgets, cash flow statements 
and the like. 

Want to combine selected 
data (such as important 
subtotals) from six different 
divisions? With Senior 


| | 
LIIS 


| 


Senior Analyst lets different departments share and consolidate data. That way the company doesnt make 


more pitchforks than it can sell. 


Analyst, you can do it. And 
even print out a formatted 
report that includes only the 
information you need. 

A report that anyone can 
understand. Because the 
headings are in English, not 
in code. 


Easy to follow commands allow employees to 
create models without learning a second language. 


You can also document 
and print out all those 
assumptions used to create 
your model, to give others a 
concrete understanding of 
how you reached your 
conclusion. (The program 


even allows you to continue 
working while a model is 
being printed.) 

To complement all these 
accommodating features, 
youll also find built-in 
functions for depreciation, 
linear regression forecasting, 
and other powerful virtues 
not found in most financial 
software packages. 

All of which wed like you 
to experience іп person, at 
any of our 1300 authorized 
full-support dealers (they 
also offer a vast library of other 
quality software distributed 
by Apple for Apples). 

And dont ask for just any 
spreadsheet package Tell them 
you need to see an analyst. 


@opple 


The most personal software. 


Call (800) 538-9696 for the location of the authorized Apple dealer nearest you, or for information regarding corporate purchases through our National Account Program. 
In California (800) 662-9238. Or write Apple Computer Inc., Advertising and Promotion Dept, 20525 Mariani Ave., Cupertino. CA 95014. © 1982 Apple Computer Inc. 
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personal computer 


UCSD 
p-System "УЛ 
includes 8087 


Network Consulting has added many 
features that the professional pro- 
grammer will find useful. These fea- 
tures are not available from any other 
sources. 

е Hard disk support for Corvus, Tall 
Grass Technology, Davong and 
others 

e 25% more floppy storage, without 
adding or modifying hardware, re- 
taining compatibility with standard 
IBM diskettes 

• 8087 Numeric Processing Unit in- 
creases speed of Floating Point 
Operations 20-40 times. 

e Up to 800K on each mini-diskette 

• RAM disk support (a pseudo-floppy 
volume that uses up to 512k RAM) 

e 8086/87/88 macro assembler 

• Extended memory support 

e Adaptable system support avail- 
able for adding custom I/O drivers 

е 8087 Native Code Generator allows 
full use of 8087. 

• А library of program modules 

* Disk write verification 


Standard p-System features include: 


е Standard I/O redirection (including 
command files) 

e Dynamic program overlays 

e Support for asynchronous processes 
and concurrency primitives in Pascal 

* Fast Pascal p-code compiler 

“ Fast FORTRAN and Basic p-Code 
compilers also available 

• А powerful screen oriented editor 

* A filer for handling both files and 
volumes 

“А Native Code Generator that pro- 
cesses your Pascal, Fortran and 
Basic programs to convert parts of 
them to native machine code 

e Dynamic runtime binding of 
separately compiled programs and 
units 

e Turtlegraphics for easy graphics 
displays 

е Print spooler for background printing 

e Symbolic debugger 


USCD p-SYSTEM from 


Network Consulting 
The only Serious choice for business 


TM The Regents of the University of California 


Network Consulting Inc. 
Discovery Park (Willingdon Site) 
#110-3700 Gilmore Way 
Burnaby, B.C. 

Canada V5G 4M1 
(604) 430-3466 


116 January 1983 © BYTE Publications Inc 


Photo 3: The Apple-Cat Il and Expansion Module installed. Using the Expansion 


Module reduces cable clutter. The author has turned the unit sideways to permit full use 
of the adjacent slot on the back of the Apple. 


hard to read. Also, some portions 
seem to be missing. But all in all, 
reading the manual will teach you 
how to use the basic system. 


| The Com-Ware П Program 


Unless you are a fairly sophisti- 
cated 6502 assembly-language pro- 
grammer, the only way you can cur- 
rently use the Apple-Cat II is with 
Com-Ware II, the software package 


| provided with it. Other packages that 
| are compatible with Apple-Cat II, 


such as ASCII Express: The Profes- 
sional System and Visiterm, have 
come out recently, but in this review 1 
will focus on only the Com-Ware II 
program. 

If you didn't insert the circuit board 
into slot 2, your Apple II will sound 
an alarm the first time you boot the 
software disk. The reason is very 
simple—a configuration section of 
the terminal program has certain 
defaults set when it is created, and the 
default slot number is 2. If the card is 
not in that slot, the program will tell 
you so. When this happens, call the 
terminal configuration program and 
change the slot number. The com- 
mand for this and any of the other 
functions is a single keystroke. 

The terminal configuration pro- 
gram sets the various operating pa- 


rameters, including card location, 
tone or pulse dialing, Touch-Tone de- 
coding, input/output selection 
(modem or port), operating mode, 
speed, number of data bits, number 
of stop bits, parity type, and upper- 
case or lowercase display. Any of the 
parameters may be changed while the 
system is online. A list of the various 
Com-Ware II program functions is 
shown in table 1. 

The actual operation of the Apple 
II as a terminal is uncomplicated. 
Files may be transmitted in text or 
binary form, and program files can be 
converted to binary using a routine 
provided. (They will have to be 
changed back after being received by 
the other system, however.) 

A helpful feature is a status line 
that appears on the bottom rows of 
the screen. This line tells you the con- 
ditions ,of the various options and 
functions, such as upper- or lower- 
case, carrier detect, full/half duplex, 
on/off line, operating mode (origi- 
nate, answer, or automatic), and 
memory buffer conditions, including 
on/off, amount used, and amount 
free. All in all, it is a very friendly 
program (see photos 4-6). 

Unfortunately, without the Com- 
Ware II program, the Apple-Cat II 
itself is difficult, if not impossible to 


| We think you think the same way 
we think . . . that the best way to sell 
hardware is by demonstrating what it 
will do. That's why we've : 
put so much emphasis оп 
developing the best 
software demonstration 
system in the industry. 
Literally thousands of 
computers worldwide are 
now being sold as the result 
of our demonstration software. 
We make it as easy and 
inexpensive as possible for 
you to get our demonstration 
system because we know 
from years of experience that 
| after you see our dealer demo 
| package you'll buy our software 
.. and so will your clients and 
customers. That's why we send you 
our entire Financial Software Series 
demo for only $295, or you can 
get all che business applications 
listed here for just 
$595. And both 
packages 
include 
valuable 
promotional 
| materials designed 
to help you close 
the sale. We are one 
of the largest software 
manufacturers in the industry 
because we give you the very 
best quality, selection and support 
available anywhere... plus a demo 
system that, more than anything else, is 


| designed to help you sell your hardware. 


| We did it that way because we think 
| we know how you think. For complete 


details, just give us a call, or send a card. 


Circle 202 on inquiry card. 


JUST THINK...DEALER DEMO 
SOFTWARE FOR ONLY $295 


FINANCIAL General Ledger* Accounts Payable Accounts 
Receivable * Payroll е Cash Receipts/Disbursements % Job 
Costing * Inventory Control e Order Entry/ Invoicing MED- 
ICAL/ DENTAL Office Scheduler è Patient Billing * Ac- 
counts Receivable * Insurance Forms SCHOOL MANAGE- 
MENT Student Record Keeping % Student Scheduling ® 
Fund Accounting CHURCH MANAGEMENT * Pledges | 
and Contributionse Membership Rosters 
е Talent Index * Fund Accounting 
uli е Office Scheduler WHOLE- 
| SALE DISTRIBUTION Pur- 
W chasing andReceiving % In- 
' ventory Control © Invoicing 
and Receivables % Sales 
Commission % Reporting 
Backorder Management 
MANUFACTURING 
INVENTORY CON- 
TROL Finished Goods 
Inventory Management® 
Parts Inventory Manage- 
ment % Parts Purchasing 
and Receiving * Bill of 
Material е Production 
Scheduling 


amis 
INTERNATIONAL 
MICRO SYSTEMS 


16445 Metcalfe Shawnee Mission, KS 66202 
(913) 677-1137 | | 


All IMS business 
ІТ» applications requite 8 
А ог 16 bit versions of 
„ИЧЕ es CP/M? or 
ЕТЕМ \ MP/M® and 

E Ur CBASIC* coming 

- d | soon CB80* and 
ж, СВ86® .. registered 
trademarks of Digital 
Research Corp. 
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Circle 204 on inquiry card. 


Main/Frames 
Main/Frames 


“ 30 Models of Enclosures 

• Assembled and tested 

• Quasi-Coox Motherboards 
е Power Supply 

• Card coge and guides 


* Fan, line, cord, fuse, power 
8 resel switches 


8" Floppy Moini Frome 


9482 


8" Disc Enclosure 


5250 


5525 


Рһозе/80 8" Floppy Mainframe 


5900 


Рпазе/80 Desk + Mainframe | 


Write or call for our 
brochure which includes our 
application note: 
“Building Computers — - 

A Recipe” 


INTEGRAND 


8620 Roosevelt Ave. *Visalia.CA 93291 
209/651-1203 
We accept BankAmericard/Viso 
ond MasterCharge 
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Key Function 

<ESC> Escape. Places you in ''Command'" mode. 

A Auto-dial. Allows for entry of up to 56 digits and can sense additional dial 
tones and pauses in 2-second increments. You may also re-dial the last 
number entered. 

B Print memory. Sends the contents of the 27K-byte buffer to the configured 
printer port. 

C Terminal CHAT mode. Allows for two-way communication without affecting 
the buffer contents. 

D Disk command. Allows for the entry of any DOS command, e.g., CATALOG, 
to allow you to see what data files are on the disk. 

Ғ High-speed Com-Ware transfer. Allows for 1200-bps transfer rate between 
two Apple-Cat 11 systems (Bell 202). 

H Hang up. Does just that. 

| Toggle local echo (on/off). Sometimes known as full/half duplex оп some 
terminals, this controls the echoing of characters to the Apple's screen, as 
opposed to true full/half duplex, which signifies whether there is full two- 
way simultaneous transfer capability. 

K Keyboard to memory. Allows for direct entry into buffer for later transmis- 
sion. 

L Load memory from disk. Loads a specified text or binary file from disk into 
memory. 

M Terminal memory mode. In this mode all keystrokes (transmitted and 
received) are stored in memory. 

N Serial number. Performs a self-test of the operating software and returns a 
status message. 

Р Pick up phone. Answers incoming voice call and allows for switching from 
data transmission mode to voice. 

Q End program. 

R Reconfigure terminal/printer. Calls the configuration program. 

5 Save memory. Writes buffer contents to disk. 

U Unattended answer/memory on. Gives you an Apple ІІ answering machine 
(data only). 

V Verify memory. Verifies the contents of the buffer and returns a checksum 
for comparison. 

X Send memory. Transmits the contents of the buffer. 


Table 1: A list of one-key commands for the Com-Ware II program of the Apple-Cat 


П. 


access through BASIC ог Pascal. Іп 
contrast, other modems, such as 
those manufactured by Hayes Micro- 
computer Products, are fairly easy to 
access, and dozens of programs that 
take advantage of this have been 
written. Novation has provided a 
means for easier access, which I will 
touch on later. 


The RS-232C Port 

A 25-pin connector included on the 
circuit board of the basic system pro- 
vides access to various auxiliary 
signals for expanded use of the sys- 
tem. Table 2 describes these pins and 
explains their uses. One group of 
these pins comprises an EIA (Elec- 
tronic Industries Association) stan- 
dard RS-232C connection. If you use 
the optional expansion module, these 
signals, together with those from pins 
5 through 14, are brought out to the 


connectors the back of the 
module. 

The use of the RS-232C connector 
is not well documented in the 
manual. The printer portion of the 
configuration program refers to a 
Novation printer port, while the ter- 
minal portion of the same program 
refers to an external port for in- 
put/output. These references seem to 
indicate that you can communicate 
through an external port rather than 
the phone line and also access a 
printer hooked up to an onboard 
printer port. Well, you can, but not 
really at the same time—the two 
ports in question are, in fact, one and 
the same. The system doesn't care 
which way you use the port, and it 
doesn't have a built-in check to see if 
you have the port configured to be 
used both ways at once. As you can 
see, some conflicts could arise. 


on 


Circle 96 on inquiry card. e» 


FASTER THAN 
A FLYING HEAD! 


The flying head of a hard disk is 5 fast. 
M-Drive'" is faster. Апа 
now, the originators of the 
M-Drive concept introduce 
M-Drive/H'", the most cost- 
effective solid state disk drive 
available. 

M-Drive/H is a 512K memory board 
(cascadable up to 4 Megabytes for even 
more storage) which emulates disk drive 
operation and runs under CP/M® or 
MP/M'", You have to see the increase іп 
operating speed and power to believe it; as Byte magazine said, "M-Drive makes a 
microcomputer ... гип like а big minicomputer. Highly recommended." 

When time is of the essence, M-Drive/H is essential. For operation that's faster than a 
flying head, look into M-Drive/H—another leap forward from the leader in high performance 
systems and components. $1895 suggested list. 


M-DRIVE/H SUPPORT TEAM: OPERATING SYSTEMS 


M-Drive/H is supported by popular operating systems such as CP/M 2.2, CP/M-86, MP/M-816, 
MP/M-86, and CP/M-68K. 


M-DRIVE/H SUPPORT TEAM: CPUs 


CompuPro makes a complete line of high-speed CPU boards recommended for use with the above 
operating systems and M-Drive/H. 

CPU Z is a Z80 workhorse which operates under CP/M 2.2. $295, $395 CSC. 

CPU 8085/88 executes both 8 and 16 bit software, and is compatible with CP/M 2.2, СР/М-В6, 
MP/M-816, and MP/M-86. $425, $525 CSC. 

CPU 86/87 is a 16 bit CPU (with 8087 math processor option) that works under CP/M-86, MP/M-816, 
and MP/M-86. $695 (8 MHz), $850 CSC (10 MHz). Factory installed 8087, add $300 (clock speeds limited 
to Б MHz with 8087). 

CPU 68K (compatible with: CP/M-68K) is the most advanced 68000 based board available. Includes 
sockets for Memory Management Unit and up to 8K X 16 (16 Kbytes) of EPROM. $695 (8 MHz),$850 
CSC (10MH2). 


CP/M and MP/M are trademarks of Digital Research. M-Drive and M-Drive/H are trademarks of CompuPro. 


See M-Drive/H, and its support team of operating systems and CPUs, 
at your Authorized CompuPro Systems Center or Sales Center. 


ompuPro 


CompuPro division, Godbout Electronics, Box 2355, Oakland Airport, CA 94614 . 
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512095 


Мо other acoustic modem 
| gives you all these fea- 
tures at this low price. 


F-E 
“Ж 
oy 


Кі 4% 
1^ nii 
ЛЕН Ч 


The MFJ-1232 Acoustic Modem gives you a 
combination of features, quality and performance 
that others can't match at this price. 

0-300 Baud, Bell 103 compatible. Originate/ 
Answer. Half/full duplex. RS-232, TTL, CMOS 
level compatible. Use any computer. Cassette 
tape recorder ports save data for reloading or re- 
transmission. 6 pole active filter handles weak " ; 
ae xy жо Photo 4: The main menu of Com-Ware II, the Apple-Cat II's terminal program, as 
"muffs" gives good acoustic coupling, isolates shown on the author's screen. The two lines at the bottom form a status display. Com- 
external noise for reliable data transfer. Crystal mands are entered via a single keystroke. Pressing « ESC» in any mode will return you 
controlled. “ом” LED. Aluminum cabinet. 110 hi 
VAC or 9 volt batteries. 9x1Vx4 in. to this screen. 


Apple 11, 11 Plus: software and cable for 
modem, MF J-1231, $39.95. Plugs Into game 
port. No serial board needed. 


M3] AS 2k) TRANSFER SWITCH 
қ т 
Ф .Ф (E aE Er ar Sr 


It’s like having 57995 


ап extra port 


MF J-1240 RS-232 TRANSFER SWITCH. Swit- | 
ches computer between 2 peripherals (printer, 
terminal, modem, etc.). Like having extra port. 
Push button switches 10 lines (pins 2,3,4,5,6,8, 

| 11,15,17,20). Change plug or cable to substitute 
other lines. Push button reverses transmit- 
receive lines. LEDs monitor pins 2,3,4,5,6,8,20. 
PC board eliminates wiring, crosstalk, line inter- 
ference. 3 RS-232 25 pin connectors. 7x2x6 in. 


5 08 MFJ-1108 AC POWER CENTER. 

33 Adds convenience, prevents data 
loss, head bounce, equipment damage. 
Relay latches power off during power 
transients. Multi-filters isolate equip- 
ment, eliminate interaction, noise, 
hash. Varistors suppress spikes. 3 
isolated, switched socket pairs. One un- 
switched for clock, etc. Lighted power, | - 
reset switch. Pop-out fuse. 3 wire, 6 ft. Photo 5: After typing A in the main menu (photo 4), you get this screen, which shows 
cord, 15A, 125V, 1875 watts. Aluminum ; ; 
case. Black. 18x234x2 in. MFJ-1107, the auto-dial menu. Pressing R now will redial the last number entered. Pressing D will 
$79.95. Like 1108 less relay. 8 sockets, give you the next screen (photo 6). 
2 unswitched. Other models available, 
write for free specification sheet. 


Order from MFJ and try it. If not delighted, 
return within 30 сау for refund (less shipping). 
t 


treet vous Dy с ШІ анаша A section on printer characteristics method to be used and at what speed 
Charge VISA, MC. Or mail check, money order. appears in the configuration portion you want the port driven, along with 
Add $4.00 each for shipping and handling. of the Com-Ware II program. This the structure of the data (length, 
CALL TOLL FREE ... 800-647-1800 section allows you to choose whether parity, and number of stop bits). 
Call 601-323-5869 in MS, outside continental USA you wish tosend printer output tothe Because most users who have a 
ENTERPRISES, port or to a card in another slot. You printer also have an interface card, 


INCORPORATED i | | 
921 Louisville Road, Starkville, MS 39759 also determine the handshaking this option might not be used very 
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10330 Brecksville Road, Cleveland, Ohio 44141 
(216) 526-0838, Telex: 241596 
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Specifications subject to change 


*CP/M and MP/M are trademarks 
of Digital Research Corp. 
2508 I$ T trademark of Zilog Corp. 


often. However, you may want to 
drive another serial device as if it 
were a printer, and this option 
enables you to do that. Once set up, 
this option can be designated as a 
default condition if you wish. 

If you elect to use the port as a 
printer port and want to print the 
contents of the Apple-Cat II buffer, 
you'll find the commands for doing so 
are very easy. You merely type B, 
which causes the contents to be trans- 
mitted to the printer via the port. You 
may stop the transmission by press- 
ing <ESC>. It is as easy as it 
sounds, (Actually, the command is 
the same whether you're printing us- 
ing the built-in port or an interface 
card in another slot.) 


s,82 VALID DIGITS TO DIAL 
UNTIL DIOLTOME 
PAUSE FOR 5 SECONDS 


ENTER NUMBER PLEASE B 


Driving an External Device 


Photo 6: Selecting D from the previous screen (photo 5) gives this entry screen for This is one of the nicer features of 
phone numbers. Note that the options include pauses and waiting periods for a second the Apple-Cat II. If you need to com- 
dial tone. Since the Apple-Cat 11 can dial using either tone or pulse dialing, it can be  municate with an in-house host and 
used with private brarich exchanges (PBX) or long-distance services that require tones, outside sources as well, you can 


such as MCI. Most other modems do not function in both dialing modes. 


Table 2: This is the pin configuration for the expansion input/output port on the 
Apple-Cat П board. The Expansion Module plugs into pins 1 through 14; the remain- 
ing pins are reserved for future developments. 
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Signal Name 


PRT-TXD 
PRT-RVD 
PRT-CTS 
GND 


60Hz 
GND 

4- 12V 
BSR-SIG 


+ 12V 
OH LED 


TAPE 1 
TAPE 2 
AUDIO 
GND 


212-RXD 
212-TXD 
212-TXE 

212-CAR 
212-XMT 
GND 


AUDIO 
AUDIO 
SPCH-EN 
SPCH-IN 
GND 


Description 


output, transmit data 
input, receive data 
input, clear to send 
signal ground 


input, AC line reference 
signal ground 
output, +12 V DC 


output, 120-KHz control signal 


output, +12 V DC. 
output, LED drive 


output, tape recorder control 
output, tape recorder control 
Output, signal to tape 

signal ground 


input, receive data 
output, transmit data 
output, transmitter enable 
input, carrier detect 
input, transmitter signal 
signal ground 


output, audio, phone line 
output, audio, phone line 
output, speech enable 
input, synth. speech signal 
signal ground 
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Option 


RS-232C 
and 
printer 
port 


BSR X-10 
controller 


off-hook 
LED 


tape 
recorder 


Bell 212 
modem 
card 


speech 
synthe- 
sizer 
card 


switch from one to the other without 
undoing a lot of cables or buying 
another interface card. The Apple- 
Cat II can be switched from modem 
to port communications via the con- 
figuration portion of the program. In 
fact, some rather interesting com- 
binations are available to you. Let's 
consider the following situation: You 
need to use both low-speed (300 bps) 
and high-speed (1200 bps) dial-up 
communications, and the higher 
speed uses Racal-Vadic V A3400 pro- 
tocol, which means you have an addi- 
tional modem to drive occasionally. 
If you hook the VA3400 modem into 
the К5-232С port, you can configure 
the system to drive the external 
modem whenever necessary. This 
capability saves you the need for 
another interface card and gives you 
buffer and auto-dial capabilities with 
the higher-speed communications. 


Expansion Capabilities 

The following optional attach- 
ments. will probably be available by 
the time this review appears in print: 


ea Bell 212 protocol card that will 
allow you to transmit data at 1200 
bps in full-duplex mode 

ea separate BSR X-10 controller unit 
that will plug into the Expansion 


Check The Chart 
Before You Choose 
Your New 16-Bit 
Computer System. 
Columbia Data Products’ 

New Multi-Personal" Computer, 
Featuring IBM-PC" Compatibility, 
Excels In Professional, Business 


And Industrial Applications. 
Check it out. 


Columbia Data Products MULTI-PERSONAL* COMPUTER 
can use soltware and hardware originally intended for 
the IBM" Personal Computer while enjoying the 
Nenibillty «nd expandability of all Columbia Data's com- 
putar systems. 

Available operating system software includes single- ” 
user MS-DOS* or CP/M 86% or multi-user, multi-tasking 
MP/M 86* ог OASIS-16®, with XENIX® available soon, 
providing users with a host of compatible software pack- 
ages for personal and professional business and indus- 
trial applications. A large selection of higher level languages 
are also available, including BASIC, FORTRAN, COBOL, 
PASCAL and MACRO Assembler. 

Our standard 16-Bit 8088 hardware configuration pro- 
vides 128K RAM with parity, two RS-232 serial ports, 
Centronics parallel printer port, interrupt and DMA con- 
trollers, dual floppy disks with 640K storage, Winchester 


Microprocessor 16 БІ S088 1Б-ВЇ Вова 


% 

a a 22 UEM 
_USER Memory I28K.1 Myles 16-256 Kbytes 

IBM-PC Compatibie 

Expansions Stots Beyond 
. Professional Configuration | Se 

Resident Floppy Disk | 160K pti 

bus Cache Buttes 


disk and keyboard interfaces, and eight IBM-PC compat- 
ible expansion slots... and lists for only $2995. Winches- 
ter hard disk configurations, featuring cache buffer 
controllers for enhanced disk access performance are 
also available, starting at $4995. 

50, when you need to grow, why gamble and hassle 
with independent third party hardware and operating 
system vendors which may or may пої be compatible ., . 
not to mention the hidden expense and frustration of 
implementing peripheral drivers in the different operat- 
ing systems and upgrades? Who needs the finger-pointing 
when things don't work out? 

After you review our chart, you will agree... for overall 


OPTIONAL OPERATING SYSTEMS (Supported 


MS-DOS{PC-DOS) = —— Yes 


CP/M 86 
МР/М 86 


i ee лі-2 


04516716 

"ХЕМІХ Sonn 

OPTIONAL HARDWARE EXPANSION BOARD [Supported b 

RS-232 Communications — 

B/W and Color Display 
Controller 

Expansion Memory — 

2-80 CP/M-80 Board 

Cache Butter Hard Disk 


_Jime/Calenda’ Board 


IEEE Bus Controller _ 


8” Floppy Disk System 

8" Hard Disk System — — Uptüdo TE 2. 

Tape Cartridge System Yes s 2” 
'For comparison purposes [уркш prétessranal configurations con- 
sist of 16-Bit 3086 Ргосввесі, 128IC RAM wilh Parity, Dos 320K Sinch 
Floppiés, OMA and (interrupt Controlief Dual RS-232 Sena! Ports, 
Centronics Parallel Port and Dumb Computer Términal'ar Equivaian 


‘Columbia Data Products also supporis CP/M 80° with an optionally 
available 2-80 CP/M Ехралтол Board. 


“Ав advertised іп BYTE Magazine, Auguet 1882 


16-Bit microprocessor superiority, expandability, flexi- 
bility, compatibility and real economy, Columbia Data is 
your tota! source. 

Our Multi-Personal Computer . 
born to grow! 

Get yours now. 


the 16-Bit system 
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Home Office: West Coast: Europe: 

8990 Route 108 390% MacArthur Blud. P.O. Box 1118 

Columbia, MD 21045 Suite 211 450 Moenchengladbach 1 

Telephone 301-992-3400 Newport Beach. CA 82663 West Germany 

TWX 710-862-1891 Talephone 714-752-5245 Telephone 02181-33159 
Telex 277778 Telex 852452 

ІВМ Is the tradamatk of International Business Machines. CP/M and MP/M are trademarks of Digital Research. OASIS is the trademark of Phase One. MS-DOS and XENIX are 

trademarks of MICROSOFT. 
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Module and allow you to control BSR 
remote units without using a BSR 
Command Console 

@a Touch-Tone decoder chip that, 
when plugged into the basic circuit 
board, will allow the system to 
decode Touch-Tone codes (from a 
remote phone, for example) 

ea firmware ROM chip that will easi- 
ly allow specialized applications 


Other options that are still under de- 
velopment include a tape recorder 
output that would allow you to 
record Apple-Cat II transactions and 
a speech synthesizer card that would 
enable the Apple-Cat to "speak." 

As mentioned before, one of the 
most frustrating aspects of the Apple- 
Cat II is the inability to access it 
directly from BASIC, Pascal, or by 
any other way than via the provided 
software or special software pack- 
ages. Novation has just recently de- 
veloped an EPROM that will allow 
you to access the Apple-Cat II from 
the BASIC environment. This 


EPROM will feature commands that 
are compatible with the Hayes Micro- 
modem II. However, only those pro- 
grams for the Micromodem II that are 
written in BASIC will function, as the 
two units are accessed differently in 
the 65025 assembly-language en- 
vironment. 


Conclusions 

You might have gotten the impres- 
sion at the beginning of this article 
that I was disappointed about the fea- 
tures Novation or its dealers were 
pushing to market the basic Apple- 
Cat II unit. I still am. While I feel that 
Novation should flaunt its accom- 
plishments, I feel even more strongly 
that the company’s literature should 
be very explicit about the unit’s pre- 
sent capabilities and future develop- 
ments. After all, we, the professional 
hackers of the microcomputer world, 
are going to use these products in 
many ways—including some that 
Novation never imagined. I feel that 
it is only fitting that we be given ac- 


curate information as to just how far 
the manufacturer has gone and where 
it plans to go from here. 

I would feel much better if I had 
found an insert in the manual saying, 
"This manual has been written with a 
fully developed system in mind. As of 
this date, xx/xx/xx, the following 
areas have been finished: A, B, C, 
etc. Future developments are... ." 
After all, we pay for the product, and 
keeping us informed would show a 
lot of goodwill. 

As for the future of the Apple-Cat 
II, it's clear that Novation has the best 
combination going in the field of Ap- 
ple П communications. My advice to 
current modem owners (Hayes and 
others) is to watch the developments 
and weigh the advantages of switch- 
ing..If you don't, you may find your- 
self left behind. Apple users shopping 
for a modem would be wise to con- 
sider this system very carefully if they 
even contemplate using the Apple II 
as something other than a dumb ter- 
minal. 8 


Marymae INDUSTRIES, INC. 


In Texas Orders 
Questions & Answers 
1-713-392-0747 


22511 Katy Freeway 


Katy (Houston) Texas 77450 


To Order 
1-800-231-3680 
800-231-3681 


SAVE BIG DOLLARS ON ALL TRS-80 HARDWARE & SOFTWARE 


TRS-80 BY RADIO SHACK. Brand new in cartons delivered. Save state sales tax. Texas residents add only 
5% sales tax. Open Mon.-Fri. 9-6, Sat. 9-5. We pay freight and insurance. Come by and see us. Call us fora 
reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. 


WE OFFER ON 
REQUEST 


Federal Express (Üvernight Delivery) 


Houston Intercontinental 
Airport Delivery (Same Day) 


U.P.S. BLUE (Every Day) 


References from people who have 
bought computers from us probably 
in your city 


©TRS-80 is a Registered Trademark of Tandy Corp 


ED McMANUS 
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WE ALWAYS 
OFFER 


NO extra cherge for Master Card 
z or Visa. 
p^ 
2 We use Direct Freight Lines. No 
long waits. 

| к TRS-80 Model 
I. и апаш We always pay the freight and 
b^ МаТах on Out of Texas Shipments! insurance 


Save 
10% 15% 


OR MORE 


Reserve Your Model 16 Today 


Telex 77-4132 (Fleks Hou) 


Toll free order number 


Our capability to go to the giant 
TRS-80° Computer warehouse 5 
hours away, in Ft. Worth, Texas, 
to keep you in stock. 


JOE McMANUS 


VISA 


Circle 245 on Inquiry card. 


Electronic news . . . stock market 
updates direct to home or office . . . 
published articles . . . government 
and industry reports . . . electronic 
mail. . . there's hardly anything going 
on, anywhere in the world, that can't 
be captured by giant computers, 
ready to be examined at the touch of 
a button. But until recently, these vast 
resources were available only to a 
select few: those having access to the 
largest computers and the skill to 
use them. 

Suddenly, that's all changed. Now 
the information of the world is availa- 
ble to anyone who can tap out a few 
words on a keyboard. The reason: an 
extraordinary piece of portable equip- 
ment that weighs less than six pounds, 
takes no special training to operate, 
and gives you instant access to the 
world's major information and commu- 
nication services. 


The RCA VP3501 Videotex Terminal. 

With the VP3501, you don't need a 
personal computer. If you have a tele- 
phone and a TV set, you have every- 
thing you need to get in touch with the 
incredible range of services at Compu- 
Serve, The Source, the Dow Jones 
News/Retrieval Service and others. 


The worid of videotex. 


A subscription to such services 
gives youready accessto literally thou- 


Circle 353 on inquiry card. 


Terminal. 


sands of “menu” selections covering 
subjects of vital interest. 


Head electronic editions of impor- 
tant newspapers and magazines, 
right on your TV screen. . . national 
and international news. . . weather, 
sports . . . direct from the newswires. 


Research almost any subject in 
depth. . . with published articles . . . 
government and industry reports 
. . . Other authoritative sources. 


Keep up with the world of finance 
... latest stock market prices... 
commodity reports market 
and business commentaries ... 
detailed information on thousands 


of publicly held companies. 


Send and receive electronic mail 
with other subscribers nationwide, 
including private person-to-person 
communication at less cost than a 
long distance phone call. 


Bank and shop at home. . . choose 
from thousands of electronically 
catalogued items . . . made availa- 
ble at discounted prices. 


Enjoy a wide selection of home serv- 
ices, including dozens of challeng- 
ing gamestotestyourfamily's playing 
skills. 


Quick and easy start-up. 


The VP3501 is as easy to use as a 
video game. Just follow the easy-to- 
understand instructions you get in the 
User's Guide. Connect the VP3501 
to your phone and TV set, turn it on, 
touch a few keys, and yourre in direct 
contact with a whole new world of 
information. 


Other VP3501 applications. 


The VP3501 may also allow you to 
communicate with.your company or 
school computer, in addition to the 
many subscription services available. 
There are expansion interfaces for a 
printer and cassette recorder. These 
features can provide you with hard 
copy and a full cassette of down- 
loaded information for review off-line, 
at your convenience. You can even 


Stay in touch 


with the world 
anywhere you go. 


Plug into the largest information 
banks ever compiled, with the inex- 
pensive and easy-to-use RCA Videotex 


write and run your own programs on 
host computers. In addition to the 
built-in direct connect modem and RF 
modulator, the VP3501 has 58-key 
alphanumeric and 16-key calculator 
keypads. . . resident and user-defina- 
ble character sets. Color-locking cir- 
cuitry provides sharp graphics ... 
and there are programmable tones 
from a white noise generator. 


Order now: only $399. 


We know of no comparable videotex 
data terminal available today at this 
low price. The VP3501 terminal 
comes with basic cables and connec- 
tions for your TV set and telephone 
(with certain phones, the optional 
RCA acoustical coupler may be neces- 
sary), and the illustrated User's Guide 
with comprehensive instructions. 
Order now and you'll also get a free 
hour of connecttime from CompuServe, 
The Source and the Dow Jones News/ 
Retrieval Service. Try the VP3501 for 
just 10 days. If not completely satis- 
fied, you can return it to ВСА for a 
full refund. 


Call toll-free: 800-233-0094. 


In Pennsylvania, call collect to 717- 
393-0046. Visa and MasterCard 
orders are accepted by phone or mail 
your order direct to RCA Microcom- 
puter Products, Dept., BT-183, Cus- 
tomer Service, New Holland Avenue, 
Lancaster, PA 17604. Be sure to 
include name and shipping address, 
telephone, and payment: $399.00 
each, plus $3.00 each shipping, plus 
applicable state and local taxes. Send 
check or money order payable to RCA 
Corporation. Prices and specifica- 
tions subject to change without notice. 
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BUSINESS & SYSTEM 
SOFTWARE 


64K IBM-PC ... $2,995 
Or 256K . . . $3,430 


System Includes 


SOFTWARE вк 


BUSINESS 


АНТОМ ТАТЕ dBase 1! 
COMSHARE TARGET, Target PlannerCalc 
Maslerplanner 
PlannerCalc Applications Pkg. 
PlannetCalc Combo Pkg. 
INFOCOM, Deactine 


— 
юз 
сл 


Ж. ASHTON-TATE, dBase tl, requires CP/M-86 & 128K 


60 

i i Zork § 50 

dBase li, requires PC-DOS & 128K $700 $449 2 320К Disk Drives y 2 

Peps Ro Шалқан in = A E | | ь "à 4 нə 2 
, Real Estate Investment Program L A 
Write-On $130 $19 12" Green Monitor Starcross NEW 


ISM, MatheMagic 


vow 


$ 
$ 
$ 
$ 
$ 
$ 
: 100 
$ 
DENVER жыны) селде Accounting а? Y E es Monitor Not As Shown MICROCRAFT, Legal Billing & Time Keeping $ 750 
Eee d 4) че e $250 5189 С T F D t il CAN X Үү ҚЫМ АН Prol Әйке 8 Time Keeping — Billkeeper $ 750 
INFORMATION UNLIMITED, Easywriter 11 (a WPS) $350 5759 all For Vetalls aa aat aa А; X-MICROPRO, WordStar® plus Iree WordStar Training Manual ; 455 
Easyspeller (BBK Words) $175 $129 SpeliStar a $ 250 
amis ts DONS) EA 3 Pak. Word & Mail & Spell, 3 above $ 845 
Easy Plannet $250 $189 SuperSort $ 250 
INNOVATIVE SOFTWARE, T | M IIl (a DBMS} $ 495 5369 DataStar $ 295 
Æ INSOFT, Data Design {a powerful easy to use DBMS} NEW! $ 275 $169 Combo Plus, 64K with async, port. $495 $359 CalcStar $ 145 
ISA, Spell Guard $295 $220 Combo Plus, 64K with parallel port $495 9359 $ 275 
ISM, MatheMagic $ 90 969 палала Combo Plus, 64K w/async, & para. $555 — 3355 5 500 
Graphmagic NEW! $ 90 $ 65 Combo Plus, 64K w/async. para. & clock/cal. $ 595 $429 
Math/Graphmagic Combo | NEW! $ 160 $109 For above Combo Plus of 128K add $85, for 192K add 5192. for 
LEXISOFT, Speilbinder (a versatile WPS in CP/M-B6) $495 $249 256K ddd $256 BASIC 80 
Æ MICROCRAFT, Requires СР/М-86 & CBASIC-86 Parity Memory w/SuperDrive, 64K $ 395 $265 Lisp/muStar-80 
Legal Billing & Time Billkeeping $ 750 5% 128K $535 $39 mutısp/ musta 
Professional Billing & Time Keeping -- Billkeeper $750 $395 192K $675 $435 M-Sort-80 
ры ан ЫЙЫК ы =, 
жы , WordStar® plus free WordStar Training Manua CORVUS, Hard Disk System Сан : 
MailMerge" * $250 579) CURTIS, PC Pedestal® tor Display on PC И DS a 
SpellSta*w — $250 9179 8 Ғой баб tor IBM Mono Display (extends 3° 93 50 $45 E y T A 
3 Pak, Word & Mail & Spell, above 3 $ 845 345 е n B QU AR AP | Р y- : 
MICROSOFT, FLight Simulator (by Sub Legi) нш $5 $5|/DAVONG eres 8 GL. AR, AP, Inv. or Pay eac 
NORELL, е-е. ГЕ ; T. x 5 OS! 501 Hard Disk, 5 Meg $1995 $1495 € Еа, асан 
as 
Series 9 Calc. Mal List or Telecomm., each 
NORTH AMERICAN BUS. sun. nee 20 HR | MICROSOFT. инсти; saso oss || veneer sor hfe es Pe 
, 128K RAM Card w/Parity $525 $395 Perfect Speller" ^ 
3 PEACHTREE, Peach Pak 4 (GL, AR & AP) $ 595 35395 25. em. о $9 - d 
PERFECT SOFTWARE, Pertect Writer т м. $ 389 $239 64K RAM Chips T. BE m Perfect Filer 
Perlect Speller" м 5 189 $119 Т 1 SELECT INFO . Select (а WPS} 
Perfect Filer т.ч. 289 $7; | ЛЕСІТЕАГ INC. attinone Board, бак 55 sus 
SELECT INFO, Select (a WPS) $ 595 5339 1281. 5 
SORCIM/ISA, SuperCale $295 $199] _ 256K $975 5675 MONITORS 
SuperWriter $ 395 $269 a QUADRAM ——€— 
SYNERGISTIC, Data Reporter NEW! $250 $169 CORPORATION LENA annt 
A VISICORP, VisiCalc 9/2561 $ 250 $179 Quadboard, 64K, expandable to 256К, 4 function board $ 595 $435 SANYO. 9" BEW 
Үнфе Quadboard, 128K. expandable to 256K, 4 function board $ 775 $565 ы 


9" Green 
12° BAW Spectat Truckioad Sale 
12" Green 
13" Color, Composite 
13" Color RGB 
TENITH, 12" Green 
AMDEK, 12" Green 4300 
13" Color І, Composite 
13° Color II, RGB, Hi Res. (Ap. |, I & IBM-PC] 
13“ Color НІ, RGB, Commercial, (Ap. 11, 111) 
DVM, Color И ог Ill to Appie 11 Interface 
Note: Color H and il! come with cable for IBM-PC. 


Quadboard, 192K, expandable їо 256K, 4 function board $ 895 3635 

Ж Quadboard, 256K, four function board $995 $670 
Memory Board, 512K, with Serral Pork #6512 $1295 $995 
Memory Upgrade Ki, 64K (9 chips), #8260 $ 150 $95 
Mitrolazer, Snap-on, 8K, Par/Par, Epson, AMEB, «/Р51 $ 159 $145 
Microlazer, Snap-on, 64K, Par/Par, Epson, ІМЕ64, «/Р51 $ 299 $235 
Power Supply (ог Microlazer, (9V, 25А), WPSI $ 20 $15 

TG PRODUCTS, Joystick $ 65 $49 


у каға BITE TM100-2 Double Sided 320K 


lea, $350 $259 
Ж 2 ог тоге $ 350 $249 


КАСТ SYSTEM, Copy/PC, Backup Copier and Ubhbes $ 
MORELL OATA, System Backup. 84 Copier 
WORTOR, Morton без, 14 powerful programs. 3 desks 


ACORN, Lost Colony $30 $24 Same Disk Drives as now supplied on IBM-PC. MODEMS AND 
ee 1 штін “іл by { сле operation TELE COMMUNICATIONS TERMINAL 
il Barons ! % ва Фә 
BRODERBUND, Apple Panic $30 $22 XEDEX $449 HAYES, Micromodem |! (lor the Apple 11) $ 379 $275 
Ж CONTINENTAL, The Home Accountant Plus $150 $112 Apple Terminal Program for Micromodem li $99 $69 
OATAMOST, Pig Pen 4 $ 30 $ 22 NDVATION, Applecat li Modem $269 
EU, es $3 $2 PRINTERS AND ACCESSORIES 212 Apple Cat 
ы сұ E : pee eader 4 - - < EPSON. See Epson section below HAYES, Stock Chronograph у 
vs Жеті STAR MICRONICS, Gemini 10 $ 499 S киш bat. 
Zork It $ 40 $123 APPLE COMPUTER [oa bakes Printer lor Apple Il Н 265 Micromodem 100 ($100 bus) 
eer 4 =s ; 2 - 2 IDS, Microprrsm 480, near letter quality, 110cps, 80 сі. $ 799 P reap com MKI (RS-232} $ 
(rise The Golden Fleece 95 $25 Prism 80 Color, 200cps (al! options-color, sprint. auto) $1795 IBM-PC to Modem oad навс , 15399 
eL CORP.. P bs su5 5% Paper Tiger, 440 w/Graphics and 2K. Limited Special $1295 AKLON, Datafink (QODHandHeldCommumcationsTermma 
SENTIENT, Cyborg T NEW! $ 35 525 LETIER QUALITY — DAISY WHEEL PRINTERS: 
SIRIUS, Cc yoorg Р 4 OLYMPIA. ES-100, Printer/Typewriter, complete with all 
yp oe a 3 30 ФУУ netz 1o the рен sims xa CORVUS SYSTEMS 
SPINNAKER, Snooper (оор, # or /2 545 523 COMREX, Comriter CR-1, А5232 Serial 1/Ғ, 200 wom $1199 * à à; 
емес зоб жб каа 15 1% punc e ч... ЭНИН Ж. LY fils tt Gis alo nies ТЕЗІ 
Д : UPPLIES: Tractor Feed Paper, Ribbons, Heads, Qume Daisy Wheels & Ribbons. eg Hard Disk, w/o interface 9 
VERSA COMPUTING, Graphics Hardcopy System $ 25 5% : k * 20 Meg Hard Disk, w/o interface $5795 $3495 
IBM PC Interface (IBM DOS), Manual & Cable 5 $ W 5239 
EPSON PRINTERS & ACCESSORIES Mirror built in for easy backup $ 790 3595 | 
Apple Interface, Manual & Cabie 5 $ 300 $239 


D | S A ETTES 4& MXBO F/T ILI, with Graftrax* 
: 6 m е МХ100 F/T Ill, with Graftrax+ 
Control Data Corporation 12 for 10 Special. Limited Time! IBM-PC to Epson Cable 5 Қы жаа жа ж 
СӘС, 120 each, 54 with ring SS, 50 (Apple, ІВМ, etc.) $ 450 Apple Interface and Cable for МХ80 or МХІ00 Dae X 
12 each. 5%, with ring, 55. SD (Apple, ІВМ, etc.) Grappler* by Orange Micro, specify printer НУР AICV Calculator wih 2.2K Memory $ 275 


Other Interfaces, Omni-Net. Constellation. Miror. All in Stock. 


$ 
12 each. 5!A with ring, 59, SD (НАР, ІВМ 320K, etc.) $ Apple Graphics Qump 
12 each 8", SS, SO $ Atari to Epson Cable 
10 each, 5% with ring DS, DD (ІВМ) $ TRS-80 to Epson Cable 
JBM, 10 each, 54, SS, 50 (Apple, ІВМ etc.) $ Other cables, interlaces, ribbons, heads and paper in stock. 
10 each, 5'4, 55, DO (H/P, ІВМ 320K, etc.) $ 
VERBATIM, 10 each 5'4, with ring, SS, SD or SS, DD $ 
MAXELL, 10 each, 5'4, 55, SD $ 
DYSAM, 10 each, 94. SS, SD $ 
10 each, 5, DS, DO $ 


. Alma to P.D. Вох 1380. Jacksonville, OR 97530. 
ORDERING | М FORMAT ION A М D TER MS: All dems usually in stock. We uim tuy honor Cashrers Checks, Money Orders, Fortune 1000 


Checks and Government Checks. Personal or Company Checks allow 20 days to clear. No C.D.D. Add 3% tor VISA or MC include tetephone number. Add 3% for shipping, 

insurance and handling (5 1&Н) with $5 minimum. UPS ground is standard so add 3% more for UPS Blue with $ 10 minimum. Add 12% totat for SIAH for US Postal. APO or FPO 

with $15 minimum. For Hawaii, Alaska and Canada, UPS is in some areas only. all others are Postal so call, write, or specify PO Foreign orders except Canada for S.I&H add 18+ 

Hot Line For information or $25 minimum except for monitors add 30% or $50 minimum. Prices subject to change and typo errors, so call to verify. All goods are new. inctude factory warranty and 

Жж М eans a B EST buy. On Your Order are guaranteed to work. Due to ош low prices, all sales are final. Cail before returning goods for repaw or replacement. Orders received with insufhcent S.I&H charges will 
(503) 772-3803 be refunded. ORDER DESK HOURS 8 to 6 PST. M-F and 10 to 4 Sat. 1 PM here is 4 PM in NY. 


, We have been a computer dealer since 1878 and in manor der since 1980. Banks: First Interstate Bank. (503) 776-5620 and Jefferson 
0 U R REFEREN C ES: State Bank, |503) 273.5333. We belong tothe Chamber of Commerce, (503) 772-629 3. or call Dun & Bradstreet if you are asu hscriber. 
Computer Exchange is a division of O'Tech Group, Inc, 
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ELON PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT. —— 


The B&H Apple lle сету from the. 
Apple Apple 11+ only in that it is in 
/ black hammertone color and its 


/ emere ty is longer. ВЕН APPLE 11+ 
Manufactured Bell € Howell by (аге computer d ries Baci warranty is by 64K STARTER SYSTEM $1.595 
Exclusively for nd Howell fnot by А 4 ' 
Bell and Howell (not by Apple) and 
is one year parts plus 90 day labor. SAVE $ 834 


Warranty service available at Bell • 48% ВЕН APPLE il+ 


LIST OUR and Howell service centers or є - aes Жк Бас, 
me PRICE PRICE mod қысы ° cana Point Fiter, Apple il« 3:3 DOS plus many 
B utility programs | 
64K (48K + COEX 16K) 81725 1150 ЖАТТА (for color TV) 
Disk, Micro SciA2w/3.3Controller $579 5378 К - ih ойы Graphics and Sound 
Disk, Micro Sci A2 Only 1479 5299 


; u-sc | АЯЗ) 
DIRECT SUBSTITUTES 
MICRO-SCi (ог APPLE DRIVES 


Micro-Sci A2 drives and/or controllers are direct plug 
compatible substitutes for Apple drives and controllers, 
LIST OUR 


PRICE PRICE 


$ 479 $299 
$100 979 
$ 449 $359 
$599 — $479 
$100 $79 
$ 20 $15 


apple i/i 
supply center 


@ For Apple il 
A2, 5%", 143K Disk Drive 
Controller Card for А2 Drive 
А40, 5147, 160K Disk Drive 
АТО, 5'4”, 286K Disk Drive 
Controller for A40 or А70 
Filer, Oisk Utdity Software 


HARDWARE | SOFTWARE „= 
тотту PRICE PRICE WHILE THEY LAST 
pp Am оп disk for Apple 11/11+ oii ae fo @ OVERSTOCK SPECIALS Ө 
RAM EXPANSION: PRICE PRICE Series 9Text& Spell &Mail,all3 $ 595 9295 FOR APPLE It/tl+ 
Ж COEXRAM Card IK $179 $59 BUSINESS Series 80 GL & AR & AP, Мадех $ 595 $395 COEX 16K RAM Card Special! $ 179 
Perfect, Perfect Writer $ 389 $239 ALS 16K AddRAM Card $ 149 
Ж ALS, ADDRam 16k $149 979 
- Perfect Speller $ L4 $119 Microsoft 16K RAMCard 
Ж — Microsoft, RAMCard — 16K $ 195 $ 89 LIST ОШ Perfect Filer $2 $179 Saturn Systems, 32K RAM Card 
Mili em, B. ice oot PRICE — PRICE Quality, GBS w/3 gen. (aDBMS) $ 650 75 ALS ZCard, 280 CP/M Card 
* a ae 5 2 УЗ Apple Computer, Inc, Sensible, Sens. Speller, specify $ 125 $ 85 ALS Smarterm 80 Col. Card 
| мы б ^ $ Ls Н i The Controller Сі, АВ, AP $625 $399 Ж Silcon Valley, Word Handler $ 250 5139 ALS Synergizer Pack, 3 above plus 
x xion, у isk 320 $13 9 Apple Writer || $ 150 $119 Sof./Sys, Executive Secretary $ 250 $169 Supercalc plus Condor Jr, $.74 
80 COLUMN VIDEO CARDS: Apple Pascal $250 5199 Executive Speller $ 75 — $ 55 Videx Videoterm, 80 column card $ 345 
Ж ALS, Smarterm $345 $249 F ; 

: i Apple Fortran $200 $159 Solidus/Softech 
Videx, Videoterm $345 — $233 DOS Tool Kit $75 $59 ж Stockfile $600 $350 
Vista, Vision 80 5395 — $199 DOS 3.3 Upgrade Kit $75 $59 Stockseller $700 $450 

MISCELLANEOUS: Apple Pilot $150 319 Systems Plus 
ALS, Smarterm 80 Col. Card Special $ 345 $249 DJ Portfolio Evaluator $ 50 $ 45 Acctg. Plus, General Ledger $ 425 $295 LIST OUR 
2 Card (2-80) W/CPM Special $ 269 $199 How to! $ 50 $ 25 Кесір, Plus, GL, AP and A/R $ 995 $595 PRICE — PRICE 
ЖҰ 16K ADDRam Special $ 149 $ 79 Microcourier $250 $125 Acctg, Plus, above + Inventory $1395 $775 Broderbund, 

Synergizer w/S'calc + Condor $ 749 $529 Micro Telegram $ 250 $125 Software Publishing. Appte Panic | $ 30 32 
Axton, 320K RAM Disk System $1395 $995 Apple Logo $175 $149 PFS Il $125 $85 Arcade Machine $ 45 $40 
ASTAR, RF Modulator $ 35 $25 Applied Soft Tech., VersaForm $ 389 $265 Report $ 95 $55 Choplifter New! $ 35 $ 26 
CCS, Serial Interface 7710A $150 $229 Artsci, MagicWindow Il New! $ 150 $ 99 Graph $125 $85 Many others Call 

Other CCS Cards in stock Call Call Ashion-tate, dBase ІІ (CP/M) $ 700 $439 Southeastern Data Capture, call to specify. Budgeco, Raster Blaster % 29 $ 22 

Dan Paymar, Lower Case Chips $ 50 $ 39 Continental, GL, AR, AP or PR. ea. $ 250 $169 Stoneware, DB Master 229 $155 Continental, Home Accountant $ 75 $ 49 

Don't Ask, 0А0-003 S.A. Mouth $ 125 $ 85 Ist Class Mail $ 75 $ 49 DB Utility | oc I $ 99 $ 69 Datamost, Snack Attack $ 30 $ 24 

Kensington, System Saver $ 90 $ 69 Home Accountant $ 75 $ 49 Videx, Datasoff, Canyon Climber New! $ 30 $ 23 

Kraft, Joystick $ 65 $ 49 Hayden, Pie Writer (Specify brd.) $ 170 $ 99 Applewriter || preboot disk $ 20 $ 15 Edu-Ware, Several in stock Call Call 
Paddle $ 50 939 Ж High Tech., Job Contro! Sys. $ 750 $350 Visicalc to 64K preboot disk $ 50 939 Auto. Simulations, 

MER, Sup R fan $ 50 $ 39 Info Master $ 189 $119 Viscalc to 176K preboot disk § 90 $ 69 Introductory 3-Pack 5 50 $ 35 

Æ Microsoft, 280 Softcard Pack $ 345 $245 Howard Soft, VisiCorp/Personal Software, Hayden, Sargon II (Chess) $35 $29 

y Softcard Premium Pack$ 695 $495 Real Estate Analyzer |І $195 $129 Visicalc 3.3 $ 250 $179 Infocom, Deadline 6 50: $38 

ж 16К RAMCard $100 $ 89 Tax Preparer $150 $99 VisiDex Special! $ 250 $150 Insoft, Electric Duet by Lutus § 30 $ 25 

Mountain, CPS Multilunction Card $ 239 $199 Info. Unlim., Easywriter (PRO) $ 175 $119 VisiFile $250 $179 Zargs New! $ 35 $27 

Orange Micro, Grappler Plus $ 165 $119 4K ISA, Spellguard (CP/M) $295 $99 Desktop Plan $250 $179 Spider Raid New $ 30 $ 24 

Practical Peripherals, UK, Letter Perfect w/MailMerge $ 150 $ 99 Desktop Plan 111 $300 $219 Lightning, Mastertype $ 40 $29 

MBS 8K Serial (Epson) $ 159 $129 Ж Micro Craft, (CP/M) Visiplot $ 200 $149 Microsoft, Olympic Decathlon $ 30 $ 24 

MBP 16K Para (Epson) $ 159 $129 Professional Billkeeper $ 750 $395 VisiSchedule New! $ 300 $219 Typing Tutor 11 ұ 25 $ 15 

Microbutfer || 16K, (specify) $ 259 $209 Legal Billing & Timekeeping $750 9395 VisiTrend & VisiPlot $ 300 9219 Muse. Robot War H 40 $29 

ж Microbuffer tl 32K, (specify) $ 299 $229 Micro Lab, Ші. Factary $ i } n VisiTerm $ 100 $ 79 Castle Wolfenstein 30 $ 23 
PCPI, Appli-Card, 14 features. ax Manager 5 On-Line, Frogger New! 35 $ 25 
ы 4Mhz $445 6325 Micro Pro, {ail CP/M} UTILITY & DEVELOPMENT tities 1 1 55 $40 
6 МА $595 $435 WordStar® «Training Manual $ 495 $199 Beagle, Utility City $30 $22 Softporn (X Rated) $30 $22 
RH Electronics, Super Fanil $ 75 $ 59 MailMerge" *- $250 969 DOS Boss $24 $18 Piccadilly, Warp Destroyer $30 32 
SSM,A10-11,Seriai/Parainterface$ 225 3169 SpeliStar™™: $250 $99 AppleMechanic New! $ 30 $ 22 Sirius, Gorgon $ 40 $29 
TG Products, Game Paddles $ 40 $ 29 SPECIAL! All 3 above $895 $349 Central Point Software Sir-Tec, Wizardry $ 50 $39 
Joystick $ 60 $ 45 Data Star" № $295 $149 Filer, DOS Utility £20 $15 Knight of Diamonds. New! $ 35 $ 26 
Select-A-Port $ 60 $45 X Microsoft, Multi-Plan(CP/M) $ 275 $175 3k — Copy II Plus (bit copier) $ 40 $35 Sub Logic. Flight Simulator $34 $25 
Versa, VersaWriting Multi-Plan (DOS 3.3) New! $ 275 $175 Epson, Graphics Dump $15 59 Pinball $ 30 923 
Graphics Tablet $ 300 $239 Muse, Super Text 40/80 $ 175 $129 Insoft. Strategic, Southern Command $ 60 $ 45 
Ж. Уійех, Videoterm 80 col. $345 $249 ‚ Super Text40/56/70New!$ 125 $ 95 GraFORTH by Paul Lutus $75 $59 OTHER BRANDS IN STOCK. CALL. 
Soft Video Switch $ 35 $25 Ж On-Line, ScreenWriter Il 5130 {83 TransFORTH || by Рай Lutus $ 125 $ 99 
Enhancer II $149 $99 The Dictionary Мем! $ 100 $ 63 Microsott, 800 Computer 48K 
Function Strip $ 79 $ 59 General Manager |! New! $ 230 $155 ALDS. $ 125 $ 75 810 DRY Di ig 
Full Videx Line. Cail. Up to 35% off. — € So қ dy and Book) BASIC Compiler $ 395 $299 SRI 2 ы 
ome Common Basic Programs. Cobol 8 750 
WICD, Trackball $ $ 55 TN cM 5 190 gus ATARI 410 Recorder 
шор ams for the Apple | TASC Compiler $ US $159 
МЕС LIMITED SPECIAL Practical Basic Programs Ж Omega, Locksmith (bit copier) $100 $75 АДЫ: ае тынын ese E 
E i i f 
8001 32K Computer $ 995 9699 beyond "Some Com BasicProg" $ 100 $ 49 imi cio do 60 ; T ш» e m aie 
286K Total, Dual Drive PC8031 $ 995 $699 қ à; ' ; ree with above 3: Ramscan, Diagnostic Diskette. 
А Peachtree, Requires CP/M and MBASIC. Specify Phoenix, Zoom Grafix $ 40 $29 Call for other software and accessories 
32K addon and 1/0 Unit РС8012 $ 649 $405 Veron 40 there Quality, Bag of Tricks New $ 40 5279 all for other software and accessories, 
Call for other software and accessories. Series 40 GL, AR or AP, each $ 400 $275 Sensible, Back It Up, (bitcopter})$ 60 $ 49 


C commodore 
VIC 20 Home Computer $300 $199 


AD #950 


THE WORLD'S LARGEST COMPUTER MAIL ORDER FIRM 


Computer Exchanse 


Circle 479 for ІВМ Peripherals ALL MAIL: P.O. Box 1380, Jacksonville, OR 97530 


Circle 480 for Apple 
Circle 481 for all others WAREHOUSE AND OFFICES, BY APPOINTMENT AT 6791 UPPER APPLEGATE ROAD. 


$ 59 
$369 


Datasette VIC 1530 
Disk Drive VIC 1540 $ 399 
Cal! for other software and accesories. 


NATIONAL TOLLFREE on 
(800) 547-1289 a" 


All Other Orders Including Oregon: 772-3256 


The Next Generation 
of Microprocessor 


A proposed inexpensive microprocessor that can directly 
execute a high-level language. 


It will not be long before 
integrated-circuit manufacturers 
begin to come out with single-chip 
processors that can directly execute 
high-level-language instructions. 
When this happens, the resulting ex- 
plosion in the availability of high- 
speed, high-quality software could 
make the present stage of the com- 


puter revolution look like a 
halfhearted warm-up exercise by 
comparison. 


The reason for this is very simple: 
it is far more convenient to develop 
software in high-level languages than 
it is in the assembly languages that 
are currently available. This conve- 
nience factor has meant that most 
custom-designed software has been 
written in high-level languages, even 
though, under current micropro- 
cessor architectures, an enormous 
penalty in terms of performance is 
typically paid. One commonly hears 
statements that an assembly-language 
program will run a hundred times 
faster than the equivalent program 
written in BASIC. The only reason 
that most programs continue to be 
written in BASIC is that it is perhaps 
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Timothy Stryker 
Samurai Software 
POB 2902 
Pompano Beach, FL 33062 


a hundred times easier to do so. 
Although compilers are available that 
can boost high-level-language perfor- 
mance, they are costly and require 
the use of large, expensive computers. 
And even a compiled program may 
be 10 times slower than an assembly- 


= ae 522. 
An inexpensive 
processor whose 

assembly language was 
itself a high-level 

language would gain 
wide market 
acceptance virtually 
overnight. 


language program. An inexpensive 
processor whose assembly language 
was itself a high-level language would 
gain wide market acceptance virtual- 
ly overnight. IC manufacturers are 
naturally aware of this, and concrete 
evidence of this awareness (i.e., an 
actual chip) can be expected soon. 
No doubt a fair amount of confu- 


sion exists at present as to just how to 
go about the implementation of a 
high-level language in hardware. Na- 
tional Semiconductor and Zilog have 
each introduced single-chip micro- 
computers incorporating small 
BASIC interpreters in on-chip ROM 
(read-only memory). While this is a 
step in the right direction, the utility 
of these chips is greatly diminished by 
their slow processing speeds. The 
low-level architectures of both chips 
are entirely conventional in nature, 
and the fact that they happen to in- 
corporate BASIC on-chip rather than 
in an external ROM represents merely 
an advantage in terms of decreasing 
system chip count. Higher up on the 
scale are Western Digital’s Pascal and 
Ada Microengines, multichip pro- 
cessors that have experienced only 
limited market acceptance due to 
their high costs. The Intel iAPX-432 
processor appears to be a promising 
development in this area, but the 
great complexity of its architecture 
would appear to put it out of the 
sights of most potential users for the 
time being. 

Another much-discussed approach 


Introduce yourApple to | 
thousands of new programs 
with the new Microsoft SoftCard. 


А more powerful Apple. When you add the new Microsoft software. Products that work. Products that are 
SoftCard system to your Apple Il or I| Plus, you also add constantly being enhanced. And when the 
the ability to run thousands of CP/M-80* based programs. enhanced versions are ready, we make 
Languages. Utilities. Applications programs that range the enhancements available to our 
from word processing and data base management to analysis customers. Like the 60K enhance- 
and forecasting tools. Thousands of software tools for busi- ment for the SoftCard system. That 
ness, professions and the home. Tools that can turn your kind of product support is just one of 
Apple into a far more productive machine. And, the аш the ways we earned our reputation. 
riew SoftCard system is enhanced, allowing you to Ask your dealer. Ask about the superior 
run 6OK programs. If you already have a SoftCard applications programs the SoftCard 
system, ask your dealer about Microsoft's system makes available to your Apple. High 
inexpensive upgrade kit. quality programs for almost every area of home, 
Two computers in one. With the business, and professional use. Then, ask for a 
SoftCard system, your Apple becomes demonstration of the complete Microsoft SoftCard 
two computers. One that runs Apple package... and any of those thousands of new programs 
software, another that runs you can introduce to your Apple. 


CP/M-80. Which means you'll 
BETTER TOOLS FOR MICROCOMPUTERS 


double the utility of your computer. 
MICROSOFT. 


А complete solution. The SoftCard 
system includes everything. The easy-to- 

MICROSOFT CORPORATION 
10700 NORTHUP WAY 


install SoftCard circuit board. The CP/M-80 
operating system. Microsoft BASIC plus 
GBASIC for graphics applications. And, the utilities 


you need to manage СР/М-80 files. BELLEVUE. WASHINGTON 98004 
Why Microsoft? Microsoft was the first personal computer " " —! жән ы І 
4 Б ICrOSOTT IS a registered trademark о СГО5О orporauon 
software manufacturer. The very first. Today, Microsoft software Бане бетни Мрав малдан! 
is running on well over a million computers worldwide. Apple is а registered trademark of Apple Computer, inc. 


Theres a reason. Microsoft has earned a reputation for better CP/M-80 is a registered trademark of Digital Research, Inc 
Circle 272 on inquiry card. 


USER OBJECT CODE 


PROGRAM COUNTER 


Figure 1: Simple threaded object code. The program counter points to certain object 
code, which in turn points to a machine-language routine. When that routine is 
finished, the program counter is incremented and points to the next object code, which 
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points to the next machine-language routine. 


USER OBJECT CODE 


PROGRAM COUNTER 
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Figure 2: Threaded object code, FORTH style. In FORTH the object code pointsnottoa 
machine-language routine, but to another pointer, which then points to the routine. If 
the routines are short, more time is spent jumping to the routines than executing them. 


to the question has centered around 
the prospects for a FORTH machine. 
FORTH would appear at first to be 
the perfect candidate for implementa- 
tion in hardware because of its 
reverse Polish syntax and its inherent- 
ly stack-oriented nature. The reason 
that these factors single FORTH out 
as a prime candidate for hardware 
implementation is that other types of 
high-level languages must invariably 
translate user requests for expression 
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evaluation into stack-oriented terms 
at some level. In order for a high-level 
language to appear as the true, one- 
for-one, assembly-level equivalent of 
machine language, it is almost a 
necessity that the high-level language 
itself Бе stack-oriented. FORTH is the 
only well-known stack-oriented high- 
level language; hence, FORTH comes 
to mind as a major contender for 
hardware implementation. 

A more detailed examination of the 


structure of FORTH may, however, 
help explain why the implementation 
of this language in hardware has not 
gained wide support. FORTH was 
conceived as an inherently threaded 
language. This means that its object 
code, unlike that of most compiled 
languages, is set up as a series of 
pointers, rather than as directly ex- 
ecutable machine code. In principle, a 
threaded language could be designed 
in which these pointers directly in- 
dicated executable machine-language 
routines (see figure 1). FORTH, how- 
ever, is set up so that the pointers in- 
dicate other pointers, which, in turn, 
point to the executable machine- 
language routines (see figure 2). The 
way in which FORTH transfers con- 
trol from one machine-language rou- 
tine to the next is by having each 
machine-language routine terminate 
in a JUMP to a routine called NEXT. 
This routine increments FORTH's 
"program counter" to address the 
next object-code pointer in sequence. 
Control is then passed by another se- 
quence of pointers (or a double- 
indirect JUMD) to the next machine- 
language routine desired. 

This double-indirect control-trans- 
fer process is all very fine as long as 
the number of machine cycles re- 
quired to accomplish the effect of a 
typical FORTH operator is large in 
comparison to the number required 
for the double-indirect JUMP itself. In 
designing a processor with a stack- 
oriented architecture, however, one 
would certainly intend to create 
single-byte op codes like ADD and 
SUBTRACT, whose function would 
be to accomplish, in very few cycles, 
the addition or subtraction of the top 
two stack entries to or from one 
another. Under these circumstances, 
the number of machine cycles re- 
quired for getting to the op codes in 
question, via the double-indirect 
JUMP, could be substantially greater 
than the number required to do the 
operations themselves. This observa- 
tion applies even if the machine's in- 
struction set were to incorporate a 
1-byte NEXT instruction that could 
be placed at the end of each machine- 
language routine instead of a JUMP 
to a whole NEXT routine. Thus, it 
would appear that, paradoxically, the 


WHY A FOR 
PROCESSING =~ 
DATABASE? == 


Ever since the introduction of low-cost 
microcomputers, business professionals 
have asked for a system that lets office 
workers use the knowledge they have and 
the procedures they already understand. 

The solution has arrived. VersaForm 
now provides you and your staff with a 
natural way to use a computer—a forms 
processing database system. 


THE IDEAL WAY TO USE 
A COMPUTER 

Just about any form in your office can 
provide a familiar and easily mastered 
interface to a personal computer. Simply 
copy a form to the computer screen and 
you're set. 


BUILD YOUR DATABASE WITH ANY 
OF THESE FORMS 

e Bill of Materials 
Client Billing 
Freight Documentation 
Insertion Orders 
Insurance Claims 
Inventory Ledgers 
Invoices 
- Job Estimates 
Medical Records 
Personnel Histories 
Project Scheduling 
Purchase Orders 


Unlike any other system, VersaForm 
gets you started on a computer, working 
the way you're working now... you сап 
even use your existing paper forms. 


UNIQUELY DESIGNED TO 
YOUR OFFICE REQUIREMENTS 
Most forms have two parts. The form 


heading contains information that appears 


only once on each form, like customer 
name or project number. The transaction 
region, below, has a variable number of 
line item entries which might contain 
quantities, descriptions, unit costs and 


COPY 
FORMAT DATA 


PAPER ENTER BUILD 


FORMS 


FROM START TO FINISH. 


Dealer and OEM inquiries invited 
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extensions. T hese entries require a system 


DATABASE FORM 
THE ONLY DATABASE THAT COMPLETELY PROCESSES FORMS 
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tions, subtotals, payments, running — > 
balances, and allows you to make changes а... = oo 
at any time. Ordinary databases simply - -—- 
can't doit. -== — 


All these features and more are yours 
with VersaForm. A spectacularly useful 
print formatting capability enhances 
professional forms management. The 
magic of print formatting is the ability 
to produce from a single form in your 
database, several completely different 
printed forms. For example, from a patient 
record you can produce a history chart, 
an insurance claim, a statement and 
standard dunning notice. 


In just minutes, a detail or summary 
report is automatically produced. What's 
more, you can run the report again and 
again without having to re-enter the 
instructions. 


APPLE I!////, HARD DISK, 
IBM PC DATABASE? 

VersaForm supports both floppy and 
hard disk sub-systems. You can swap 
data files between different systems 
through a hard disk-based network. From 
remote locations data disks сап be consol- 


EVERYDAY BUSINESS FORMS idated into company-wide reports. 


DEMAND A TWO-LEVEL RECORD 
STRUCTURE... 


ONLY VERSAFORMHAS IT. OPEN-ENDED SYSTEM. 


For special requirements, an optional 
OEM Pascal Interface provides sophisti- 
cated users and software developers with 
powerful VersaForm tools, allowing direct 
access to the B-tree indexed database. 
System integrators can add value by 
creating templates and writing custom 
interfaces. 

Users say VersaForm is the most power- 
ful and easy to use system around. T hat's 
because it's more than just a database; it's 
a true Business Form Processor. 


IBM/PC 


VERSION NOW 
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MANAGEMENT REPORTS IN 
A HURRY 

Тһе real power of a forms processing 
database is evident with VersaForm's 
reporting facility. You need only point 
to the data items within a form you want 
queried, sorted, counted, subtotalled, and 
totalled. There's no complicated format to 
enter —VersaForm automatically produces 
columnar formats, titled, dated and page 
numbered. 


OVERPRINT PRODUCE 
REPORTS 
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SAVE 25% ON YOUR PC UPGRADES 


ANATRON MULTIFUNCTION RAM BOARD 549450 
Socketed for easy memory expansion % Each port individually disabled 
Parallel Printer Port тау be configured as LPT1 or LPT2 or LPT3 
Two RS 232 ports configured as СОМТ and COM2 * Base address 
selectable оп any 64 KB boundary * All features fully compatible with IBM PC 


EVERYTHING FOR THE PC 


HARDW ARE 
Disk Drives: 
Single Sided [160 kh]... .. 
Double Sided [320 kb] ,, 
RAM Expansion Packages for 
Mother Board [16 kb] . 
Memory Expansion Board [64 bl. 


Printers [NEC, EPSON, OKIDATA] ...... 
Monitors [NEC, ТЕКО, AMDEK] .,... айыға 


n singly sided 
Diskettes (3M ret iae] ere eee — Ó 


. -$239.00 
, -$300.00 


...925.00 
.$130.00 


Extension Cables for: 
Printer қ! 
Monitor [hwa c able "E 
Keyboard . 


SOFTWARE 


€ Condor DBMS 

€ Ed-Word® Screen Editor/Word Processor 
€ NECPRINT [NEC 8023AC print utility] 

€ GRAPHDUMP 


Prices reflect 3% Cash Discount 


More hardware and software coming. 
Call for details. 


AEGIS SYSTEMS 


P.O. Box 401 
Terms FOB Saline 


202 West Bennett Street, Saline, Michigan 48176 
Hours 9 a.m. — 5 p.m. E.S.T. 


1-800 521-0521 
Michigan [313] 429-2678 


The Ultimate 
For dBASE П 


СМДІМЕ5 


Users 


DOCTORS 
LAWYERS 


REALTORS 
MAIL ORDER 


CONTRACTORS 
SERVICE COMPANIES 


DENTISTS 
CONSULTANTS 


If you deal with people, these are features that make dNAMES " invaluable. 


* Totally menu driven error checking, taking full advantage of 
the power of dBASE Il (2.3B). 

* Pick from up to 40 user supplied classification names. (WE 
THINK YOU'LL BE IMPRESSED.) 

* Option of 5 report formats: single column or 3across AVERY 
33 labels, single line, 2-6 lines, or MAILMERGE" дала file. 
These are based on your choice of cíassifications, date range. 
zip range, letier range and/or sorted on your choice of fields in 
seconds. 

* Transfer oid or unused records to Archive backup disk. 

* The most sophisticated edit program available for dBASE |І. 
No moresearching for individual records to edit. Display tor in- 
stant editing only records that fall within your choice of ranges. 


only $129.00 


dBASE! .,.. .. 
dGRAPH — new! 
QUICKCODE . 

duTiL . - 

ВНЕР (оп line help) 


Aston-Tate 
Fox.Geller 


бап Сочі & Assoc. 


only $39.00 


We also handle an extensive line of hardware. software. and peripherals. Call us last 
before ordering and see if we can't beat your best pnce. For exampie: 


ayes SMARTMODEM . 
UADBOARD.... 
EPSON MX80 F/T . 


.& 209.00 
‚399,95 
475.00 


ALTOS 5-15, 
Teievideo 75-802 
C.ITOH Prowriter 


PAYMENT — Castwers Ck/M.O./Bank transters 
Calilorminres, add 6%» tax * Allow 2-3 weeks for personal checks 


MASTERCARD/VI£A ACCEPTED 
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Simple Software PACMAX. CUTOFF. NYSE. 5 SNAKES. 
4 addicting СРМ” GAMES for the price of 1 


* Automatically checks file first to see tf that record name is al- 
ready on file. if so it displays ай current information (including 
dateentered and last update} from up tothree different files. At 
which point you can skip, edit, add a record, delete or recall. 
mark for future transfer, check for other similar names, or even 
address an envelope. 

* Fast find a record Бу name or phone number instantly. 

* Keep track of name, salutation, add, clty, state, zip, phone. 6 
different classifications, entry date and last update, and up to 4 
lines of comments, all dispersed into 3 files for speed and effi- 
ciency. 

* Although the uses for this program are endless. source code 
is included providing a base for limitless additlonal 
customizing. 


CALL OR SENB FOR YOUR 
FREE CGPY OF dTIPS 


DATA Зауер SOLUTIONS 
Р.О. Box 9797, San Diego. СА 92109 


, 2.285,00 
2,685.00 
..449 95 


TECHNICAL HOTLINE 


619-272-5556 


CONSULTATIONS AVAIARLE 
ORDER DES ONLY 


619-272-5874 
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very object structure attributes that 
make FORTH nearly ideal for non- 
stack-oriented hardware make it 
relatively ill-suited for use as the basis 
of a true stack-oriented machine. 


An Alternative 

The primary disadvantage of using 
FORTH as the basis for the hardware 
implementation of a high-level lan- 
guage is, as discussed, its threaded 
nature. I would like to present an 
alternative scheme that skirts these 
difficulties and that represents a 
viable, cost-effective approach to the 
implementation of a high-level lan- 
guage in hardware. This scheme is the 
result of more than three years of ex- 
tensive commercial refinement and 
testing in such applications as real- 
time industrial process control, com- 
piler development, апа database 
analysis. 

One of the first things to be estab- 


| lished in the design of any new pro- 


cessor is the range of intended ap- 
plications that the processor should 
address—in commercial terms, its in- 
tended market. The market segment 
that is ripe for exploration at this 
point is the small, inexpensive, but 
largely custom-programmed, soft- 
ware-intensive system for which 


| speed of development and speed of 


data manipulation must go hand in 
hand. For systems of this type, 16-bit 
data-handling and 16- to 24-bit ad- 
dressing capabilities should be suffi- 
cient for the next several years. Of 
primary importance is that the costs 
associated with both hardware and 
software development in systems of 
this type should be minimized. 

If we agree that software develop- 
ment costs are best minimized 
through the implementation of a 
stack-oriented high-level language as 
the assembly language of the 
machine, the design problem then 
revolves around the question of how 
to best optimize system efficiency in 
terms of both processing speed and 
memory-space usage, at the lowest 


| possible cost in silicon. In optimizing 


the design of the system for process- 
ing speed and memory-space usage, 
we must consider the typical uses to 
which the system will be put—in par- 
ticular, we must ask three questions: 


Powerful СР/М Software. 


For Apple, Osborne, TRS-80, North Star SuperBrain, Micropolis, Altos and others. 


Now only $29.95 each! 


NEVADA 


COBOL 


was $199.95 now only $29.95. 


When we introduced Nevada COBOL three years ago, it was 
loaded with innovations. Today’s Edition 2 is even better! For 
example: 

О It's 4 to 20 times faster than any other micro COBOL 
according to an independent study*. What's more, it's easier 
to use. 

O Extremely Compact. You can compile and execute up to 
2500 statements in 32K RAM, 4000 statements in 48K, etc. 

О it's based upon the ANSI-74 standards with level 2 features 
such as compound conditionals and full CALL CANCEL. 

О You get a diskette, 153-page manual with lots of examples 
and 16 complete COBOL source code programs. 


NEVADA 


FORTRAN 


was $199.95 now only $29.95. 
[1IF .. THEN... ELSE constructs. 
O COPY statement. 
О A very nice TRACE style debugging. 
[] 150 English language error messages. 
C] You get a diskette, 174 pages of Documentation and five 
sample programs. 


NEVADA 


PILOT 


was $149.95 now only $29.95. 


[] Perfect for industrial training, office training, drill and test- 
ing, virtually all programmed instruction, word puzzle games, 


and data entry facilitated by prompts. 
О What's more, John Starkweather, Ph.D., the inventor of the 
PILOT language, has added many new features to Nevada 


PILOT. There are commands to drive optional equipment such 
as Video Tape Recorders and Voice Response Units. There's a 


built-in full-screen text editor and much more. 


О Meets all PILOT-73 standards for full compatibility with older 


versions. 


О You get a diskette, 114-page manual and ten useful sample 


programs. 


NEVADA 


EDIT 


was $119.95 now only $29.95. 


O A character-oriented full-screen video display text editor de- 


signed specifically to create COBOL, BASIC and FORTRAN 
programs. 

О Completely customizable tab stops, default file type, key- 
board layout and CRT by menu selection. 

OThe diskette comes with an easy to read manual. 


г To make our software available to even more micro users, we've slashed our prices. MAIL TODAY! 


i What's more, were offering a money back guarantee. If for any reason you're not 3917 Noriega St | 
completely satisfied, just return the package—in good condition with the sealed \ 
l diskette unopened—within 30 days and we'll refund your money completely. San Francisco, CA 94122 l 
B This is a limited time offer, so order yours today! The CP/M operating system and 32K RAM are required. i 
| Shipping/handling fees. Add $4.00 for first package and $2.00 each additional Indicate diskette format: О 8" SSSD 
package. OVERSEAS Add $15.00 for first package and $5.00 each additional 54” О Apple CP/M O Osborne оО N'SD омро # 
package. Checks must be in U.S. funds and drawn ол а U.S. bank! O TRS-80 Mod | О Micropolis Mod ll 1 
й “А Compiler Benchmark: A Comparative Analysis of Four COBOL Compilers” by О TRS-80/mapper О Superbrain DD DOS З.Х R 
Stephen F Wheeler. Trademarks: CP/M, Oigital Research; TRS-80, Tandy Corp., А ‚ 
Ё Apple ІІ, Apple Computer Inc.; Osborne 1. Osborne Computer Corp. © 1982 Ellis Indicate software packages: O COBOL O PILOT " 
g Computing. О FORTRAN DEDIT и 
| Send my order for —— packages (© $29.95 each Total : 
Й In CA add sales tax 
i O Check enclosed O COD  Shipping/handling Ee Ц 
т lf COD add $4.00 — Й 
- O MasterCard ПУІ5А TOTAL i 
1 е Esm.-Bais - 
- Signature Phone # | 
i Ship to: | 
n Мате.....................-------------------------------- : 
[| Company. " 
Street H 
City/St/Zip | 
1 ELLIS COMPUTING i 
| Country 
Offer expires 1/31/83 4 
——————————— —— "P ————— —— —X————— ЕЙ 
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eWhat operations are necessary in 
order to provide the minimum level 
of power consistent with the user's 
need for high-level-language capabil- 
ities? 

eWhat additional operations would 
be desirable, and how does the cost of 
their inclusion compare with the soft- 
ware development costs that would 
be incurred by leaving them out? 

e What will the relative frequencies of 
occurrence of each of these opera- 
tions be in terms of both time and 


space in typical user programs? 


In answer to the first question, most 
people would agree that the opera- 
tions considered vital would include 
the following: 


@16-bit numeric push and pop 
etop-of-stack duplicate and top-pair 
swap 

e16-bit two's-complement addition 
and subtraction 


2723 W. Windrose Suite 3 f 
Phoenix, Arizona 85029 | 


— 1-800-528-8960 


a 


All Prices Subject To Change 


COMPUTERS 


ATARI 
400K-16K — $289 800-48K — $645 
410- $77 810 — $429 
830 — $155 850 — $159 


ALTOS Бы 
5-150 — $2249 5-5D — $4399 
NORTHSTAR 
Advantage—$2600 Horizon 64QD—$2600 
TELEVIDEO 


802 — $2599 802H — $4450 
806 — $4950 800A — $1290 


FRANKLIN ACE 1000 
$CALL 


280 CARD — $245 
Smart Term — $279 


“16K RAM — $78 
Videx Card — $227 


32K Atari Card — $99 Clock CARD — $120 


All Major Brands — SCALL 
Wordstar — $235 Datastar — $150 
Spellstar — $100 


Calcstar — $100 
DISK DRIVE | 
Micrasci Apple Dr. $350 

Percom Atari Dr. $390 


Percom IBM Dr. $325 
Fourth Dimension Dr. $350 


HAYS — MICROMODEM — $285 
HAYS — SMARTMODEM - $219 
HAYS — 1200 Baud — $530 


Elephant — $20 Scorch — $25 Dysan — $35 


GUARANTEED 
LOW PRICES 
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JI BMC Green — $88 


OKIDATA 
M80 — $305 M83A — $649 
M82A — $399  w/Tractor & Grap. $479 
M84P — $988 MB84S — $1090 
ANADEX 
9500A — $1290 9501A — $1290 


CITOH 
F-10P — $1370 F-10S — $1375 
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@16-bit Boolean AND, OR, and 
NOT operations 

el6-bit comparison operations 
(greater-than, less-than, and equals), 
and some means for using the results 
of comparisons to control program 
flow (if-then) 

esubroutine call and return 

e16-bit memory-fetch and memory- 
store 

eGOTO (all structured program- 
ming ballyhoo to the contrary) 


Note that we do not have to concern 
ourselves here with any questions as 
to addressing modes. The stack- 
orientation of the language takes care 
of all that automatically. For 
example, the memory-fetch operation 
would be expected to replace the top 
stack entry with the contents of the 
memory location originally addressed 
by that stack entry. To do an indirect 
fetch then, one would simply perform 
two ordinary memory-fetch opera- 
tions in a row. To do an indexed 
fetch, one would merely get the base 
address and the index into the top 
two positions on the stack, perform 
an addition, and then perform a nor- 
mal memory-fetch. Other addressing 
modes of arbitrary complexity, such 
as triple-indirect and doubly indexed- 
indirect, сап be simila.iy formulated 
simply by using the basic operations 
as building blocks. This synergy is a 
function of the beautiful simplicity 
and cleanliness of the stack-oriented 
approach. We can achieve a fully 
symmetrical, easy-to-learn instruc- 
tion set of enormous power without 
spending a fortune on silicon. 

One is tempted at this point to 
begin wondering just how the various 
capabilities listed above would be 
made available to the user, how they 
would be implemented in the hard- 
ware, and so on. Let us leave these 
questions aside for the moment until 
we have had a chance to address the 
last two questions raised earlier. The 
above collection of operations would 
appear to represent the true bare- 
bones minimum needed. What else 
would it be desirable for the architec- 
ture to support in the form of hard- 
ware primitives? 

Here we enter into a realm of 
speculation in which there is con- 
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siderable room for disagreement. 
Each individual has a different idea as 
to what constitutes the ideal mix of 
hardware capabilities, and we find lit- 
tle in the way of objective criteria to 
go on, because the whole field: of 
stack-oriented high-level-language 
development is still in its infancy. For 
this reason, actual working ex- 
perience with such languages is in- 
valuable. It is only by having used a 
stack-oriented language extensively 
that one can get a feel for what 
features are particularly desirable and 
what features are not. As noted 
above, I have been experimenting 
with these languages for more than 
three years now, and my personal ex- 
perience is reasonably representative 
of many of the kinds of applications 
in which a processor such as the one 
discussed here would be used. 
Turning first to the question of ad- 
ditional arithmetic operations, 
multiplication and division arise as 
prime candidates for inclusion. I have 
found considerable use for both, even 
in connection with entirely logic- 
based tasks. Multiplication is of par- 
ticular use in multidimensional array 
indexing and singly dimensioned ar- 
ray indexing in cases where the array 
element size is not a power of 2. The 
need for division crops up somewhat 
less frequently, but it and its cor- 
ollary, the modulo operation, are suf- 
ficiently time-consuming (in both 
development and execution time) for 
a programmer to implement in soft- 
ware that it is a real blessing to have 
them available as language primi- 
tives. Thus, full 16-bit unsigned 
multiplication (with a 16-bit result), 
division, and modulo are all included 
in the architecture presented here. 
Right-shift and left-shift operations 
are commonly found in current as- 
sembly languages for good reason, 
and we would hope to have them 
available here as well. Left-shift, syn- 
ergistically enough, can already be 
accomplished very easily using the 
top-of-stack-duplicate and addition 
functions. Right-shift cannot. I would 
propose to rectify this, not by supply- 
ing a right-shift operator, but by 
designing the division hardware such 
that if division by a power of 2 is 
called for, the operation will be car- 


ried out as a simple right-shift of the 
appropriate number of bit-positions. 
This arrangement has the additional 
benefit that ordinary divisions need 
take no longer to execute than the 
minimum amount of time, even in 
cases where the programmer does not 
know in advance whether or not the 
divisor in the computation will be a 
power of 2.- 

The exclusive-OR or XOR opera- 
tion is the only Boolean operation 
conspicuously missing from the 
above list. It is infrequently needed, 
but to derive it using the other 
operators is comparatively time- 
consuming. One possibility would be 
to design the equals function as a bit- 
wise exclusive-NOR. This, however, 
while intriguing, would lead to prob- 
lems in other areas. Given that XOR 
is not particularly costly to imple- 
ment in hardware, it should be in- 
cluded as a hardware primitive. 

In writing programs in а stack- 
oriented language, one constantly 
finds the need for stack-manipulation 
operators more powerful than the 
simple top-of-stack-duplicate (let's 
call this DUP, as FORTH does) and 
top-pair-swap (SWAP). Because it is 
frequently useful to create a fresh 
copy of the stack entry just below the 
one on top (as FORTH's OVER oper- 
ator does), this operation should be 
included as a hardware primitive. It is 
even useful to have the ability to ac- 
cess entries arbitrarily deep in the 
stack. Sometimes the depth within 
the stack of the desired entry can be 
specified literally by the programmer 
in the source code; at other times it is 
useful to allow the depth of stack ac- 
cess to be a computed variable. By 
covering the latter case, we cover the 
former as well. Thus, we will imple- 
ment an operator called N-TH that 
will take the top stack entry as its 
argument, and replace it with a fresh 
copy of the nth item in the stack. 

I have also found considerable use 
for a peculiar stack-manipulation op- 
erator, not ordinarily found in 
FORTH, called ROTATE. This oper- 
ator bears the same relation to SWAP 
that N-TH does to OVER, that is, it 
takes the top stack entry as an argu- 
ment and rotates out the nth item in 
the stack, placing it on top of the 
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stack and deleting it from its previous 
position, This operator would be 
relatively costly to implement in 
hardware (presenting perhaps a level 
of difficulty comparable to that of im- 
plernenting multiplication hardware). 
However, it is impossible to simulate 
the effect of this operator using a se- 
quence of other operators. Also, in 
many situations, having it available 
can substantially simplify software 
development. For these reasons, 
ROTATE should be included as part 
of the instruction set presented here. 
One might also envision the need for 
an inverse-rotate operator, one that 
takes the top stack entry and inserts it 
a given depth into the stack. Such a 
capability is rarely needed, however, 
and using ROTATE, we could con- 
struct such an operation in software 
fairly easily. 

Control of program flow is a vital 
aspect of software design. Handling 
of conditional branches is best done 
through the use of an IF operator that 
exarnines the top stack entry. If it is 0, 
IF loads the program counter with the 
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address of the point to be branched 
to. This allows the programmer the 
freedom to make branches condi- 
tional on the basis of the evaluation 
of any arbitrary expression involving 
both arithmetic and logical quantities 


a a H -- sam 
With a stack-oriented 
approach, we can 
achieve a 
fully symmetrical, 
easy-to-learn 
instruction set 
of enormous power 
without spending a 
fortune on silicon. 


and relations. Note that, with a 
GOTO operator, an IF-THEN-ELSE 
construct can easily be provided via 
assembly-time macroinstructions 
without any need for further instruc- 
tion-set support. At the point in the 
user's code at which the ELSE occurs, 
the assembler can automatically 


generate a GOTO pointing to the ad- 
dress of the end of the else-clause. 

The other prime flow-controlling 
constructs of structured program- 
ming, such as DO...WHILE, 
REPEAT...UNTIL, and CASE, can 
all be implemented using various ar- 
rangements of IF and GOTO, gener- 
ated, where desired, under the con- 
trol of assembly-time macroinstruc- 
tions. 

One construct, however, stands 
out as being so useful that it deserves 
further consideration: the iterative 
loop. My proposed architecture con- 
tains a FOR instruction that expects 
upper- and lower-loop bounds to be 
presented to it on the stack; it also has 
a NEXT instruction that executes as a 
conditional branch back to the cor- 
responding FOR, along with incre- 
mentation of the loop variable. This 
arrangement has a number of im- 
plications for our machine architec- 
ture. For one, it implies that we must 
have a second stack for storing this 
FOR...NEXT loop context (we knew 
we needed this extra stack anyway to 

Text continued on page 142 
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support the subroutining feature). For 
another, it means that we will need 
two additional instructions, one to 
push the current value of the loop 
variable onto the main stack (the cor- 
responding operator in FORTH is 
generally called either PI or I ), and 
another to cause the current 
FOR...NEXT loop context to go away 
if the FOR...NEXT loop is terminated 
prematurely (sometimes called 
LEAVE in FORTH). 

Whether or not there should also 
be a STEP instruction, for changing 
the loop step size, is open to debate. I 
have occasionally found the need for 
such an instruction, but have also 
found that convenient alternative 
software solutions are usually avail- 
able where this need exists. For the 
sake of minimizing the cost of the 
silicon, I am in favor of leaving it out. 

One area I have purposely left to 
the end of the discussion of desirable 
features is that concerning data types. 
So far we have spoken only about 
16-bit integers. Certainly, however, 
hardware support for other data 
types could be extremely useful; 
single-byte data, for one, but 
floating-point numbers and character 
strings also come readily to mind. 
Here, however, we must be careful 
not to get carried away on the wings 
of overworked imagination. The sup- 
port of floating-point arithmetic in 
hardware is a gigantic undertaking. If 
we are seriously interested in design- 
ing an inexpensive high-level 
machine, we will have to forgo this 
luxury for the time being. Perhaps in 
the year 1995, when chips are fabri- 
cated using genetic-engineering 
techniques and gates are only 5 or 10 
protein molecules in size, inexpensive 
floating-point hardware will become 
feasible. Until then, software 
floating-point arithmetic or, at the 
most, coprocessor architectures 
should remain the rule for inexpen- 
sive systems. 

On the other hand, single-byte data 
and character-string data present no 
such overwhelming design burden. 
We can expect that the addition of 
8-bit memory-fetch and memory- 
store operations would require little 
in the way of additional processor 
logic. Also, if these operations are set 


up so that they behave just like their 
16-bit equivalents except that they 
pertain only to the low-order 8 bits of 
each 16-bit stack word, all our ex- 
isting 16-bit operators will work with 
8-bit data as well. Character strings, 
being nothing more than sequences of 
single-byte data, should also be easy 
to support in hardware. If strings are 
represented on the stack in the form 
of length foremost followed by string 
body, with one 8-bit character per 
16-bit stack entry, they are in fact 
very convenient to deal with, as ex- 
perience has shown. I have found the 
string-push-immediate operation to 
be the most useful, followed by 
string-push-absolute (in which the 
string address is taken from the top- 
of-stack), and, somewhat less useful, 
string-store-absolute. This last opera- 
tion, in fact, is rather infrequently 
needed, rather costly to do in hard- 
ware, and rather easy to do in soft- 
ware, Therefore, I think it would best 
be omitted. 

The veteran FORTH user may be 
wondering at this point what all the 
fuss here is about. So far, everything 
we have discussed has appeared to 
resemble FORTH so strongly that to 
say we are not speaking of imple- 
menting FORTH in hardware would 
appear to be an exercise in semantics. 
This is no accident. As mentioned 
earlier, FORTH is currently the most 
popular stack-oriented high-level 
language, and any source-level com- 
patibility that we can preserve be- 
tween FORTH and the language that 
is proposed here can only be benefi- 
cial to users of both languages. The 
driving differences between FORTH 
and the language proposed here ap- 
pear primarily at the object-code 
level. FORTH object code is thread- 
ed, whereas what we are discussing 
here is an object code based on ex- 
ecutable op codes. This means that, 
for example, the way in which a 
subroutine invocation will occur here 
is for the address of the called routine 
to be pushed onto the stack, after 
which a CALL instruction will be ex- 
ecuted in order to actually transfer 
control to the desired routine. 

Nothing in what has been said so 
far has in any way touched on the 
question of I/O (input/output) struc- 


INTRODUCING THE BIG WORD 
IN UNINTERRUPTIBLE POWER SYSTEMS: . 


The Gould 3000 UPS. 
A small $4300. 


Gould's new micro UPS is a big 
breakthrough for the small systems 
user. In price. And performance. 

Because you no longer have to 
buy a line conditioner and battery 
backup. The Gould 3000 both con- 
ditions your line and keeps you in 
power. With an efficient, silent 
operation. 
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^ SMAU. 


And as with al Gould products, 
we use the fewest number of con- 
servatively rated parts possible. We 
keep our design simple to keep 
your power up. And your costs 
down. 

Gould's new 3000 Series uninter- 
ruptible power systems are currently 
available in 50 or 60Hz versions at 
ratings of 500VA and 1000VA. 

So now that the word is out, put 


Gould's new micro UPS into action. 
And discover the power of simplicity. 

Gould Inc, Electronic Power Conversion 
Division, 2727 Kurtz Street, San Diego. CA 
92110. Phone (800) 854-2658. In California 
(619) 294-4241. TWX (910) 335-1241. 
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SUPERBRAIN 


The super performing, super 
reliable microcomputer from 
Intertec Data Systems features 
twin double-density 59” drives 
with 350K or 700K of disk storage 
- expandable to 10 megabytes. 
А CP/M* Disk Operating System, 
64K of dynamic RAM and more. 


SUPER 
PRICE 


Because we’re a nationwide 
distributor of SuperBrain, 
CompuStar, and the CompuStar 
10-Megabyte Disk Storage 
System, we can offer the 
absolute lowest prices in 

the business. 


SUPER 
SERVICE 


Better yet, we offer you a 
great deal of service and support 
because we want your business 
tomorrow as well as today. 


ө We'll burn-in your SuperBrain 
for 72 hours before 
we deliver it 

e We'll help with installation 
and configuration 

ө We'll repair equipment at our 
service center and replace 
modules when necessary 

ө We'll fill your software needs 
or help you develop your own 

e We'll match your SuperBrain 
with a super printer 


For more information call 609-424-4700 
or 215-629-1289. To order call toll-free 
800-257- — In NJ call 


609-424-4700. 


TRESTA | 


і 2 Keystone Avenue 

Í Cherry Hill, NJ 08003 
* Registered trademark of Digital Research Inc, 
SuperBrain and CompuStar are trademarks 
of Intertec Data Systems. 
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FORTH 
Mnemonic 


Operation 
Name 


Push 


Description 


Push a 16-bit quantity onto TOS 


Pop Pop entry on TOS 
Dup Push a new copy of TOS 


Swap 
Over 


Swap TOS with NOS 
Push a new copy of NOS 


N-th Replace TOS with the TOSth deep stack entry 


Rotate 
Pius 
Minus 
Times 
Divide 
Modulo 


Rotate TOSth stack entry out to TOS 

Replace NOS with NOS plus TOS; pop TOS 
Replace NOS with NOS minus TOS; pop TOS 
Неріасе NOS with NOS times TOS; pop TOS 
Replace NOS with NOS divided by TOS; pop TOS 
Replace NOS with NOS mod TOS; pop TOS 


Replace NOS with NOS Boolean-AND TOS; pop TOS 
Replace NOS with NOS Boolean-OR TOS; pop TOS 
Replace NOS with NOS Boolean-XOR TOS; pop TOS 
Replace TOS with its 15 complement 

Replace NOS with logical NOS> TOS; pop TOS 
Replace NOS with logical NOS< TOS; pop TOS 
Replace NOS with logical NOS = TOS; pop TOS 
Jump to address on TOS if NOS = 0; pop TOS and NOS 
Jump unconditionally to address on TOS; pop TOS 
Call subroutine at address on TOS; pop TOS 

Return from subroutine 

Replace TOS with word pointed to by TOS 

Store NOS into word pointed to by TOS; pop both 
Replace TOS with byte pointed to by TOS 

Store single-byte NOS into addr on TOS; pop both 
Begin For...Next loop, from TOS to NOS; pop both 
End For...Next 

Push For..,Next counter value 


Exit For... 


Next context prematurely 


Push-string immediate 
Push-string absolute (string eauivalent of @) 


Table 1: A list of operations that should be included in a microprocessor that could 
directly execute a FORTH-like high-level language. TOS means top-of-stack; NOS 
means next-on-stack. 


ture. This is because the most rational 
I/O structure known is the memory- 
mapped structure, and little needs to 
be said about it other than that it 
should be used here. Memory- 
mapped I/O is clean, infinitely ex- 
pandable (to the capacity of the 
address space), and requires zero pro- 
cessor support. І have never under- 
stood why a computer architect 
would want to choose any other 
method. | 

We should also touch briefly on the 
question of interrupt structure here, if 
only to say that a simple one such as 
those found in the 6502 and the 6809 
should perform admirably. Because 
of the stack orientation of our 
machine, nothing but the current pro- 
gram counter’ and program-status 
register (condition codes) need be 
saved on the stack when an interrupt 
occurs. Note the tremendous advan- 


tage that stack orientation gives us in 
this area over register-oriented micro- 
processors, with their need to save 
and restore all user registers that have 
the possibility of being altered by the 
interrupt-handling routine (indeed, 
the more powerful the processor, the 
more registers there are to be saved 
and restored—hence, paradoxically, 
the more time consumed in respond- 
ing to interrupts). This alone should 
give our system the ability to respond 
extremely rapidly to interrupts of all 
kinds ... not to mention the fact 
that our ability to write interrupt- 
handlers in high-level code will make 
the whole process considerably 
simpler and more glitch-resistant. 


Putting It All Together 

Table 1 lists all the basic operations 
that I have proposed for our 
hardware-implemented instruction 


LAST NIGHT WE EXCHANGED LETTERS WITH 


MOM, THEN HAD A PARTY FOR 


ELEVEN PEOPLE IN NINE DIFFERENT STATES 


AND ONLY HAD TO WASH ONE GLASS... 


That’s CompuServe, The Сотрибегуе5 multi-channel CB 
Personal Communications simulator brings distant friends together 
Network For Every Computer and gets new friendships started. You 
Owner can even use a scrambler if you have a 
secret you don’t want to share. Special 
And it doesn’t matter what kind interest groups meet regularly to trade 
of computer you own. You'll use information on hardware, software and 


Compuserves Electronic Mail system hobbies from photography to cooking 
(we call it Email") to compose, editand and you can sell, swap and post personal 


send letters to friends or business notices on the bulletin board. 
associates. The system delivers any There's all this and much more 
number of messages to other users on the CompuServe Information Service. 
anywhere in North America. All you need is a computer, a modem, 
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and CompuServe. CompuServe connects 
with almost any type or brand of 
personal computer or terminal and 
many communicating word processors. 
To receive an illustrated guide to 
CompuServe and learn how you can 
subscribe, contact or call: 


CompuServe 


information Service Division, Р.О. Box 20212 
5000 Arlington Centre Blvd., Columbus, OH 43220 


800-848-8990 
In Ohio call 614-457-8650 
An H&R Block Company 
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B-BIT INSTRUCTION REGISTER 


NORMAL 
6-BIT 


A BYTE OF THE FORM: 


EXECUTES AS A PUSH OF THE NUMBER XXXXXX, 


A BYTE -PAIR OF THE FORM: 


елеме) ЕТӘ ІЗ BÓ 


EXECUTES AS А PUSH ОҒ THE NUMBER OYYYYYYY 


A BYTE OF THE FORM. 


І ҮТІТТТІ, 


INVOKES THE EXECUTION OF OP CODE 222222 


Figure 3: An instruction decoding method for the proposed numeric push operations. 
Using only 1 byte, you could push any number from 0 to 63 onto the stack. With 2 
bytes, you could push any number up to 32,767. 


set. Compared to existing micropro- 
cessors, it is remarkably short, sim- 
ple, and straightforward. Іп раг- 
ticular, because so few op codes will 
be required to implement this set, we 
have the opportunity to do something 
quite astonishing here. 

One of the questions I raised at the 
beginning of this discussion called 
attention to the possibility that some 
operations may be found to occur 
more frequently in typical user pro- 
grams than others. This is in fact the 
case: experience has shown that the 
numeric push operation typically oc- 
curs far more frequently, in both time 
and space, than any other single 
operation. It stands to reason, then, 
that if we can somehow optimize the 
implementation of the numeric push 
for both speed and space efficiency, 
we can create an architecture whose 
performance is as unassailable as its 
ease of use. The fact that so few op 
codes are needed to implement the 
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rest of the instruction set gives us this 
opportunity. 

Let's suppose that we wish to stick 
with the standard of the 8-bit byte as 
the basic unit of memory аа- 
dressability. The total number of op 


A processor of this 
type could of course be 
programmed in many 
other languages, in 
addition to its 
high-level 
assembly language. 


codes shown in table 1 is only 33. 
Allowing room for expansion and 
rounding up to the next higher power 
of 2, we decide to make allowance for 
64 distinct op codes in our instruction 
set. This leaves 256 minus 64, or 192, 


bit patterns available for other pur- 
poses. What better use to put these to 
than as short, high-speed forms of the 
numeric push operation? 

The design adopted for these short, 
high-speed numeric push operations 
is very simple. Small numbers such as 
0, 1, and 2 are the most commonly 
pushed quantities. These could be set 
up in the form of ultrashort, single- 
nybble instructions, but this would 
gain us little because we are already 
presupposing at least an 8-bit-wide 
data bus for the purpose of reading in 
the ordinary op-code bytes. In addi- 
tion, numeric pushes of larger num- 
bers—typically those representing the 
addresses of data areas, jump points, 
and subroutines—are very common, 
and we would like to optimize these 
to whatever extent we can. For these 
reasons, I have found it desirable to 
recognize two distinct flavors of 
short-form push, one of which con- 
sumes 64 of the available bit patterns, 
and the other of which consumes the 
remaining 128. The first of these en- 
codes single-byte pushes of numbers 
from 0 up to 63; the other acts as the 
first byte of a 2-byte instruction 
whose effect is to push numbers that, 
while large, do not cover the full 
16-bit range. 

The way this works is outlined in 
figure 3. When the processor enters 
the execution phase of its instruction 
cycle, it examines the high-order 2 
bits of the byte it has just fetched 
from memory. If these 2 bits are both 
high, the remaining 6 bits in the byte 
are treated as a normal op code (e.g., 
ADD, FETCH, etc.). Otherwise, if 
the high-order bit of the byte is high, 
but the next-to-high-order bit is low, 
the remaining 6 bits in the byte are 
taken as a 6-bit quantity to be pushed 
onto the stack. Finally, if the high- 
order bit of the byte is low, the rest of 
the byte is taken as the high-order 
byte of a 2-byte quantity to be 
pushed, and the low-order byte of 
this quantity is taken from the next 
sequential location in memory. In this 
way, numbers up to 32,767 can be 
pushed onto the stack in 2 bytes or 
less—by locating one’s object code 
within this address range, one can 
generate incredibly space-efficient 
code. 
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There is a further bit of serendipity 
to be exploited here. Because, as now 
envisioned, all operations besides 
pushes of numbers exceeding 63 can 
be encoded in a single byte, we have 
reason to suppose that we may not 
need more than an 8-bit-wide external 
data bus in order to derive virtually 
the full level of performance of a 
16-bit machine, All we need to do in 
order to take advantage of this is to 
separate out our two stacks from the 
user's address space and to place them 
(and their internal 16-bit-wide bus) 
entirely on-chip. 

In fact, doing so will have the addi- 
tional advantage that we can then im- 
plement the stack-manipulation and 
arithmetic hardware much more easi- 
ly and directly —indeed, it even makes 
sense under these circumstances to 
consider making the processor cycle 
rate a significant multiple of the 
main-memory-access cycle rate. ІР is 
as though, without half trying, we 
have arrived at a low-cost architec- 
ture incorporating a high-speed cache 
memory (i.e., the stacks) whose con- 
tents are always guaranteed to be the 
most useful possible because its 
contents are entirely under program 
control! 

Figure 4 shows a possible pinout 
for a microprocessor of the kind 
described here. Astute readers may 
recognize the pinout as being iden- 
tical to that of the well-known 6502. 
Rearranging the pins slightly, one 
could imagine a processor of this kind 
being made pin-compatible with the 
6809 or any of several other currently 
common microprocessors. 


IMMEDIATE 
DELIVERY 


INCOMM M-1200 (21 2A) 
475.00 


INCOMM AUTO DIAL 
300/1200 
$630.00 


INCOMM 300/1200 
(A212A) 
$575.00 
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N.C. NO CONNECTION 


Figure 4: A possible pin diagram for a pro- 
posed microprocessor that could directly 
run a FORTH-like high-level language. 
Some readers may notice that this is the 
same pinout as that for the 6502 
microprocessor. 


Some Closing Remarks 

A processor of this type could of 
course be programmed in many other 
languages, in addition to its high- 
level assembly language. Most if not 
all currently popular high-level 
languages, including BASIC, Pascal, 
PL/I, APL, FORTRAN, COBOL, 
LISP, and Ada, would be con- 
siderably easier to implement on a 
processor of this sort than they have 
been on existing microprocessors. 
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BREAKTHROUGH 


WHY PAY MORE FOR OLD TECHNOLOGY 
IF OUR NEW LOW PRICED MICROPROCESSOR 
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INCOMM MODEMS 
2 YEAR WARRANTY! 


DEALER INQUIRIES INVITED! 


Please сай today with your order. 
Bank Cards are accepted. 


More to the point, the compilers and 
interpreters for these languages 
would consume much less memory 
space on a machine like this than they 
do now, which would allow systems 
manufacturers to cut their prices 
substantially on systems supporting 
these languages. 

The ideas outlined here were 
developed independently (with a 
great deal of help from Mr. Ken 
Wasserman) but are no doubt similar 
in many respects to those presently 
under discussion at all the major 
integrated-circuit manufacturers’ 
engineering facilities. Stack-oriented 
high-level-language hardware 
represents an eminently practical, 
cost-effective mechanism for extract- 
ing minicomputer performance from 
microcomputer hardware—at “nano- 
computer” cost. 

The reason that this development 
has been so long in coming is due to a 
number of factors, not the least of 
which is that until recently software- 
oriented personnel have had little in- 
put into instruction-set design. In ad- 
dition, an architecture of the sort 
presented here would probably not 
have been feasible prior to the advent 
of VLSI (very-large-scale integration) 
as a commercially viable mass- 
production technology. 

In this connection, it is amusing to 
note that Electronics magazine once 
ran as part of a "New Year's Wish 
List” the fervent hope that Intel Cor- 
poration's Gordon Moore be granted 
“inspiration on what to do with a 
chip holding 1 million transistors.” 
This wish may be granted yet. ш 


OUR MODEM PRODUCT LINE CONSISTS OF 300 bps 
ACOUSTIC COUPLER, 300 bps DIRECT CONNECT, 
1200 bps DIRECT CONNECT, 300/1200 bps DIRECT 
CONNECT, SINGLE AUTOMATIC DIAL 300/1200 
MULTIPLE DIAL 300/1200. THEY ARE ALL BELL 
COMPATIBLE AND FCC REGISTERED MODEMS. 
ACCESSORIES IN OUR PRODUCT LINE CONSIST 
OF TELEPHONE SETS, A/B/C SWITCHES, CABLES 
AND ACCESSORIES, WITH MORE TO COME! 


Corporate Office: 
INCOMM 

115 N. Wolf Road 
Wheeling, Illinois 60090 
Sales: 312-459-8881 
Service: 312-459-8874 


Circle 195 on inquiry card. 


ЕЕС 


e А complete 5%” Winchester 
subsystem, fully compatible with 
IBM-PC*, APPLE*, OSBORNE“, 
KAYPRO", ALSPA*, XEROX 820", 
HEATH/ZENITH*, TRS-80 II*, 
COMPUPRO 816*, NORTHSTAR”, 
any 2-80, CP/M* system. 
ooftware includes SOURCE CODE 
and enhanced utilities. Drivers 
available for OASIS", TURBODOS" 
and others. 

| e Easy installation. Fast data access. 
| | Мо special buss required. 

e Full six-month warranty. 


a C4 (| R T) 
ө MD-10 (11 MB formatted): $2695. 
| 4 MD-20 (22 МВ formatted): 53595. 
| | 1 e А networking option handling up to 
| | / 16 micros — either 8 or 16 bit. With 
| d special software and DMA channels. 
e A 20 MB streaming tape back-up. 
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4444 Scotts Valley Drive 
scotts Valley, CA 95066 
Call (408) 438-5454 


' Registered trademarks of ІВМ Corp Apple Computer. Inc. Osborne Computer Corp Kaypro Inc Alspa Computer Inc Xerox Corp Heath Company Tandy Corp.. Godbout Electronics. Inc 
North Star Computers Inc Digital Research. Inc Phase One Systems Inc and Sotlware 2000 Inc 
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Тһе Panasonic portable computer 


We’ve improved the way 


: : THE э тм 
пг L Jh a Link. Panasonic. 
сн ---- += -< —— ж 1 improve the way you 
solve problems. And the 
58 solutions come from the 
м Jm portable computing power 
— you have at your 
| fingertips. You can take it 
with you on planes, cars, 
boats, anywhere, because 
it fits into a suitcase. You can 
be more cost effective in the 
field, because you'll have 
access to more information for 
making on-the-spot decisions. 
You'll have the incredible 
advantage of being able to 
telecommunicate from anywhere 
you are. It gives you a whole 
new world of computing. 
Portable computing. 


Software Solutions — Now 
there's an exciting new software 
| i system for the 6502 

2; microprocessor that gives you more 

à E solutions to your problems. 

^ The popular language software for the portable computer includes 
Extended Basic Compiler/Interpreter, SnapFORTH and Microsoft Basic. 


The Panasonic portable computer also has a wide range of specific 
software programs for your specific problems, such as: 


The Scientific Calculator — An incredibly powerful tool that solves mathematical problems for the 
scientist, engineer, and professional wherever they go. 


Portabudget — It's your portable personal financial manager. It gives you up-to-the-minute personal 
control. It allows you to be your own record keeper, savings advisor, accountant, bill manager, credit 
and charge account guide, investment counselor, portfolio keeper, and tax assistant. Overall, it 
helps plan your personal financial life, portably. 


Portacalc — Gives you the portability and the flexibility to automatically analyze numerical problems 
wherever and whenever they arise. You can assess "what if" alternative business problems, 
comprehend key variables in business, and dynamically analyze problems on engineering projects. 


Portawriter — It allows you to write, edit, and format information. And, you can telecommunicate the 
information from wherever you are. Whether you're in the boardroom, hotel room, or even on a golf 
course, Portawriter gives you full editing and formatting capability for notes, reports, letters, news 
сору, tables, lists, forms, orders, you name it. 


Portalog — It is an easy, precise tool for time-billing professionals without a minute to lose. Whether 
youre on the road or in the office, you can log time, compile bills, generate billing reports, and track 
the work of your highly paid employees. Portalog gives you improved timekeeping productivity. 


Telecomputing 2" — It lets you telecommunicate with your daté base. You can establish 
communications between headquarters and field forces. Exchange files and programs between 
remote stations. Access timesharing services and store data in a large computer's mass storage. 
You can also upload and download program data. 


with а wide range of new software. 
you solve problems. 


Portaflex — A master program that allows you to create solutions for applications, such as: 
о /nventory Control — Analysis and control of inventory while youre on the job. 


D Order Entry — A customized system for any sales order entry. It offers you productivity, and the 
advantage of faster order entry. 


D Field Service — Retrieve, diagnose, and analyze your field service data wherever you are in the field. 
п Auditing and Accounting — Custom auditing and accounting, anywhere you are in the field. 
D Estimating — Versatility for flexible bidding and estimating at your job site. 


4 


Software Development Tools for the Customizer —Create your own custom programs and burn 
them into your EPROM so your program is recorded in nonvolatile form. 

Simply take a desk top microcomputer; insert the software development discs, create your own 
program, de-bug that program, compile the program, then “burn-in” your problem-solving EPROM. 


“Presently offered for Apple II Plus. 


Hardware Specifications — ' Introducing Peripherals for Additional Solutions — 
The Panasonic portable computer offers 6502 Modular peripherals let you customize your system. 
microprocessor (1 MHz) technology. п Multiple RS-232C serial interfaces 

п It offers 4K or 8K internal nonvolatile RAM п Asynchronous modem with cassette interface 

a 48K internal ROM (110 or 300 baud) 

o Built-in Ni-Cad rechargeable battery pack п 40-character microprinter (thermal dot matrix printing) 
n External AC adapter/recharger п ӘК or 16K RAM memory expansion packs 

п 26-character liquid crystal display а X-Y, four-color plotter (up to 80 characters per line) 

о 65-key completely redefinable keyboard в TV adapter (32 characters X 16 lines with color 


and graphics) 


The Panasonic portable computer. It’s improved the way you solve problems. Because we believe 
its portable modules and multiple software applications can vastly improve your productivity. And that 
can be an important solution to your profit problems. 

The portable computer from Panasonic. We've improved the way you solve problems. 


Link Panasonic. It's changing the way the world uses computers. 


Please send me more information. Dealer Inquiries Invited 


Panasonic Company, Hand-Held Computers 
One Panasonic Way, Secaucus, New Jersey 07094 
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m Type of Business 
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) 


Panasonic. 


8-5 just slightly ahead of our time. 
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Maximizing Power 


in Multiuser Architectures 


A system design combines the advantages 
of a single-processor multiuser system 
with those of both loosely and tightly coupled networks. 


The microcomputer industry is wit- 
nessing a trend toward more power- 
ful (i.e., 16-bit) systems. At the same 
time we see a demand for systems 
capable of serving a number of users 
simultaneously. Multiuser environ- 
ments can be achieved in many ways. 
In this article I'll discuss Compupro's 
approach to the problem, but first 
let's consider a few basic multiuser ar- 
chitectures. 

The classic multiuser system con- 
sists of a single CPU (central process- 
ing unit), lots of memory, and the ap- 
propriate number of I/O (input/out- 
put) ports. The single processor 
serves all the users of the system by 
means of timesharing. The concept is 
fairly simple (although implementa- 
tion is quite tricky): every few 
microseconds, a timer causes an inter- 
rupt to the system that causes the pro- 
cessor to suspend what it is doing for 
the current user and to do something 
else for the next user in line. In a two- 
user system, the processor switches 
back and forth between the users. Ina 
system with more than two users, the 
processor usually goes around the 
circle, servicing each user in turn. A 
more sophisticated system might give 
certain users more time than others, 
according to each user's priority. 

Although it is by no means simple 
to write, the software for the classic 
multiuser system is all written for one 
processor. This means that the 
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Mark Garetz 
Compupro Systems 
Box 2355 
Oakland Airport, CA 94614 


operating system is in tight control of 
all the system resources (in theory, 
anyway). The effectiveness of this ap- 
proach depends greatly on the effi- 
ciency of the hardware used to imple- 
ment it. Hardware that performs well 
in a single-user environment may per- 
form miserably in a multiuser en- 
vironment (but we'll delve into that 
later). At some point, the maximum 
capacity of every single-processor 
multiuser microcomputer system is 
reached, usually at around three to 
four users. Іп simpler terms, we could 
say that the maximum capacity of the 
system is reached when the speed or 
performance suffers noticeably if 
another user is added to the system. 
With poorly designed hardware, this 
could happen at the two-user level; 
with well-designed hardware, it could 
occur as high as the eight-user level. 
Of course, the application of the sys- 
tem has a lot to do with the point at 
which performance seems affected. 
For example, in a computation-inten- 
sive environment, the maximum 


capacity of a well-designed system: 


might be reached at four users. In a 
less intensive environment (such as a 
database inquiry system in which ter- 
minal use is low, and the chance of 
everybody's using the system at once 
is minimal) the maximum capacity of 
the system might be 16 users. 

The point of this discussion is that 
every single-processor multiuser sys- 


tem will at some point reach its maxi- 
mum capacity, and if the desired 
number of users exceeds the maxi- 
mum capacity of the system, the sys- 
tem will slow down. The degree of 
slowdown depends on how many users 
the system is handling above its max- 
imum capacity. Depending on the ap- 
plication, the slowdown may be 
tolerable. In most cases (with well-de- 
signed hardware) the system will still 
be many times faster than timeshar- 
ing with a large computer at 300 bps 
(bits per second) over the phone lines. 

But many of us are accustomed to 
fast singl -user microcomputers and 


‘notice (and resent) the least slow- 


down. Ап obvious solution is to keep 
our single-user microcomputers and 
let the other people in the office get 
their own if they need computers. In 
many cases this is a good solution, 
although it's usually much more ex- 
pensive than a multiuser system. The 
major problem with this solution is 
the difficulty of sharing common 
resources, such as an expensive hard- 
disk drive, a letter-quality printer, or 
a common database that everyone 
needs to access. With independent 
microcomputers, sharing of common 
resources is next to impossible. 

Of course, it's possible to hook 
together all these independent sys- 
tems to form a network of microcom- 
puters. Іп a network, each connected 
device is called a node. Every node 


HERE'S 

THE PERSONAL 
COMPUTER AD 
OUR COMPETITION 
DOESN'T WANT 
YOU TO READ. 


Its an ad for NEC's APC" 
Advanced Personal Computer. 
A solutions-oriented system that 
solves business problems in the 
simplest, most cost-effective way. 
The APC supports both CP/M-86" 
and MS-DOS" It can store more 
information than any system in its 
price range. In short, it's got the 
best price/performance of any 
personal computer. That's why our 
competition would р” at you 
never see our syste 

We asked som 

теп who s 
us why t' 

reason’ 


"That APC of yours is t^^ most 
powerful computer of г 25 
| saw. | don't know hov 
for that price.” 

“Now that I've used it 
awhile, | see why you nam 
Advanced Personal Compute 

And that from bus’ ^ssmen 
who have tested t petition! 
When you see the} mou М 
understand why, a 
others, all of these bt 
picked NEC. 

Our business software’ 1 
was optimized to take 
advantage of the APC's 
unique hardware features. That 
makes system operation faster 
and easier. 

Qur software includes a full set 
of general accounting packages, 
word processing, mailing list 
management, business planning, 
database management, and com- 
munications. And we're readying 
many more. 

We're the only company to 

back our software with a unique 
unconditional guarantee. It will 
work or you get your money 
Dack. 

Smaller businesses use the 
APC as their principal data proc 
ing system. It handles everythi 


from acting and order рг 
ing i! to mailing list ans 
m .agement 


"rger companies use the 
Fa decision support and 
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compar! ‘rie АРС 
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model 
The mg 
combines 4 
black high-res 
128K bytes of U 
a 1-million-byte 
keyboard and mg 
dard features усё 
on competitiug 


T 


Our high-resolution color 
graphics run circles, arcs and lines 
around everybody else. Тһе APC's 
screen images—lines, characters, 
pictures— are unprecedented in 
their clarity. 

See the personal computer our 
competition wishes had never been 
invented. The Advanced Personal 
Computer from NEC. Return the 
coupon to NEC Information 
oystems, Inc., 5 Militia Drive, 
Lexington, MA 02173. 


APC is a trademark of Nippon Electric Co., Ltd. 
CP/M-B6 is a trademark of Digital Research, Inc. 
MS-DOS is a trademark of Microsoft. Inc. 
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Send me more information onthe  BE18 
Advanced Personal Computer. 


Address 
City, State, Zip 


Telephone 


NEG 
NEC Information Pin Inc. | 
5 Militia Drive, Lexington, МА 02173 


The Benchmark in World Class Computers 


A WORD TO THE WISE. 
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ergonomically engineeren 


smart terminal than Wyse. 


These days there's little room for 
waste of the corporate dollar. And 
these days the WY-100 smart terminal 
looks even better when you compare 
it to the other guys. 

You definitely get more from Wyse 
— the leader in low-cost, high-per- 
formance, ergonomically engineered 
smart terminals. 

To begin with, you get a great 
looking terminal that features die 
cast aluminum packaging and takes 
up a minimum of desktop space. 

You also get a terminal with an 
uncanny way of pleasing people. It 
comes with an easy-on-the-eyes 
green phosphor screen. And a fully 
tilting/rotating display and detached 
keyboard. (After all, one person's 
just-right-tilt is another's not-quite- 
right-tilt). 

When the workload seems impos- 
sible, horizontal and vertical split 
screen capabilities with independent 
scrolling allow you to be in two places 
at once. 
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There's more. You get program- 
mable function keys and transparent 
print. Plus 128 characters with upper 
and lower case, line drawing and 
graphics, and a keyboard with 105 
keys — including cursor pad, special 
mode and function keys. 

Of course, all of this wouldn't mean 
much if you couldn't count on Wyse 
quality. That's why each WY-100 is 
put through an extensive on/off 
testing program. 

On top ofthat, WordStar9 and other 
emulations are now available from 
your distributor. Which means you 
can automatically get 32 of WordStar's 
most commonly used multi-key com- 
mands fully-implemented on our func- 
tion keys for faster, easier use. 

We think you'll be quite impressed 
when you compare the WY-100 to 
other terminals in its class. But don't 
take our word for it. Call or write us 
today. We'll send you detailed infor- 
mation on why the WY-100 smart 
terminal gives you more. A lot more. 


2184 Bering Drive, San Jose, СА 95131 
(408) 946-3075 TLX 910-338-2251 


In the East, call (516) 293-5563. 


WordStar is a registered trademark of MicroPro, Inc. 
UL and FCC approved. * 1982 Wyse Technology, Inc. 
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must have а certain amount of intelli- 
gence, A combination terminal/com- 
puter/mass-storage node (commonly 
referred to as a workstation), must 
have the raw computing intelligence 
to perform normal computing tasks 
and to send and receive messages 
over the network. If the node is a 
printer, it need possess only enough 
intelligence to send апа receive 
messages. 


Distributed Processing 

Networking is one form of what is 
called distributed processing. The 
name comes from the fact that the 
processors are distributed throughout 
the computing environment. In the 
case of networking, these processors 
are located some distance from one 
another, and they are not linked 
together very tightly; that is, it would 
be very difficult for one processor in 
the network to control the actions of 
another. Appropriate software could 
make one processor appear to control 
another, but in reality each processor 
is quite isolated from the others. Such 
a system is said to be loosely coupled. 

Another form of distributed pro- 
cessing involves multiple processors 
housed in the same cabinet. In this in- 
stance, a master processor usually 
controls the actions of all the slave 
processors. In a single-user environ- 
ment, various parts of the computing 
task would be divided among the pro- 
cessors; each would perform a certain 
part of the task but simultaneously 
with the other processors, thus speed- 
ing up execution. This process is 
called parallel processing because 
many processors are used to complete 
the task, each processor running in 
parallel with the others. 

Large-scale computers use parallel 
processing to get very high through- 
put. The technique is being im- 
plemented at the chip level as well. 
For example, the Intel 8086 uses two 
processors internally: one to handle 
operations on the bus and the other to 
decode and execute the instructions. 
This has a measurable effect on per- 
formance, The concept has been ex- 
panded further in the Intel iAPX 286 
(also known as the 80286) with four 
internal processors, further sub- 


dividing the tasks. The effect on per- | 


formance is dramatic. 

The above-mentioned form of 
parallel processing is also a network 
of processors. However, it differs 
from the networks I discussed pre- 
viously in being tightly coupled; that 
is, one master is in tight control of all 
its slaves. 

In microprocessor systems, parallel 
processing has been used to increase 
the throughput of multiuser systems 
by essentially assigning a processor 
and independent memory to each 
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“QUALITY COMPUTER FORMS 
AT PRICES YOU CAN AFFORD 


WE SUPPORT MORE SYSTEMS WITH œ 
FORMS THAN ANYONE! 


INVOICES STATEMENTS” CHECKS" P.O.'S* SHIPPERS* MEDICAL FORMS 
INCOME TAX FORMS * W2'S ° LETTERHEAD 


Accounting Plus е Altos Accountant е Apple Controller « Broderbund е Continental « 
Durango е Dynabyte * Gold * Great Plains * Libra Programming Inc. е Microcomputing 
Consultants * Open Systems е Peachtree е Radio Shack • Solomon * Star * State of the 
Art © Structured Systems е Systems Plus е TCS е TSE е Vector Graphics 
We Support 215 Systems Not Listed Here, So If You Don't See Your 
Software Here Call Toll Free For A Free Sample Packet Of Forms 
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For Your Software. 
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 SHEERCUT 
WORD PROCESSING LETTERHEAD 


SHEER CUT LETTERHEAD FROM CHECKS TO-GO USES А 
PRODUCE CONTINUOUS FORM PAPER THAT TRIMS CLEAN WHEN BURST.. 
NORMAL COMPUTER PAPER USES FIVE PERFORATIONS PER INCH, 
SHEER CUT USES А NEW TECHNOLOGY TO PRODUCE 80 PERFS OR 
THIS PRODUCES А VERY CLEAN AND UNIFORM 
AND IS ECONOMICAL IN BOTH SMALL AND LARGE 
SHEER CUT IS AVAILABLE ON A STOCK FORM BASIS 


EVERY OTHER FORM CAN BE IMPRINTED TO PRODUCE 
CONTINUOUS FIRST AND SECOND SHEETS. 
$235 FOR 5,000 AND $400 FOR 10,000, 
AND VOLUME PRICING 


CONTINUOUS AND SNAP-OUT 
W2'S 
AND OTHER CONTINUOUS 
TAX FORMS 


| 
| 
Call For Your Free 1982 Соп- | ә 
tinuous Tax Form catalouge. us h 
Checks To-Go {2 
Же еске To-Go {= 
CALL TOLL FREE NOW: (800) 854-2750 IN CA (800) 552-8817 


(619) 460-4975 


8384 Hercules St, + P.O. Box 425 * La Mesa, CA 92041 


user. The advantage of such a system 
is that the maximum system capacity 
is extremely high, usually only 
limited by the speed of mass storage. 
Such systems operate as networks, 
with each processor running in- 
dependently. Some implementations 
are loosely coupled, and others are 
tightly coupled. 


Hardware That Supports 
Multiuser Architectures 
System designers can prevent per- 
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formance degradation in multiuser 
systems in several ways. The most 
obvious method is to use high-speed 
RAM (random-access read/write 
memory), high-performance disk- 
drive controllers, and powerful, high- 
speed processors. One of the reasons 
that Compupro has designed its family 
of products to such high standards of 
performance is to make certain that 
nothing will impede multiuser archi- 
tectures. In fact, much of our hard- 
ware is designed to enhance the per- 


formance of multiuser architectures. 
Later in this article, I will describe a 
new processor board that brings un- 
precedented multiuser computing 
power to the realm of microcom- 
puters and the IEEE (Institute of Elec- 
trical and Electronics Engineers) 
696/S-100 bus. First, however, I will 
discuss other ways of enhancing the 
performance of multiuser systems. 
Our processor and memory boards 
are the fastest available. Our disk- 
controller boards use DMA (direct 


Я | Take А Test Drive! 


JANUS /Ada. 


The language 
that 15 based 


Information 


оп the past informative brochure. 
but looks to | 

the иѕеѕ ої Ordering 

the future. 


system. 


ADA 


Now we've just made it easier for you to make the right choice. 
Our new demo package allows you to experience the power of 


We all know how important the 
test drive is when choosing a car. 
But how do you choose the right 
lanquage for your programming 
needs? 


JANUS/Ada is a subset implementation of Ada that includes many 
features not found in any other micro-processor programming 
language. These include true modular programming, full error 
messages in English, error walk-backs, and re-entrant initialized 
variables. These and more features are described in greater detail 
in our informative brochure. 


Take up to 30 days to experience the power of JANUS/Ada. Make 
sure it does what you want. Then if you find it isn’t right for you, 
send it back and we'll return your money, no questions asked. But 
we're sure you'll want the complete package after experiencing 
part of the power of JANUS/Ada. Best of all you can get the demo 
package at the introductory price of $30.00. This offer concludes 
after the West Coast Computer Faire, March 31, 
Faire and see us at our booth. 


1983. Drop by the 


Call, write or circle our reader service number to receive our 


Please specify your microcomputer, CPU, disk format and operating 


JANUS/Ada Demo Disk and Manual 
Contains evaluation compiler, linker and example programs. 
Available on 8” MS-DOS, 8” CP/M, Apple softcard 


апа (ІВМ ЕЕ. 3-8... 


T c SPP eam 550.00 


$30.00 сап be applied to full JANUS /Ada package. 


JANUS/Ada Package 


Contains complete compiler, linker, assembler, example programs, 


manual and more...... 
Available on most disk formats. 


FR — 


Р.О. BOX 1512 MADISON, WISCONSIN 53701 
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* ADA is a trademark of the U.S, Department а! Defense 
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memory access) transfers, which offer 
maximum throughput because they 
move data between an I/O channel 
and memory without going through 
the processor. Our I/O boards are 
designed to allow easy integration 
into a multiuser environment. 

All of our products are designed for 
the IEEE 696/S-100 bus. The modu- 
larity and flexibility of that bus are 
vital to our ability to offer the wide 
range of multiuser solutions we are 
about to discuss. In our multiuser 
System 816/C, one central processor 
board's time is shared among all the 
users in the system. The processor 
board happens to be our innovative 
CPU 8085/88 dual-processor board, 
which allows simultaneous execution 
of both 8- and 16-bit programs. The 
operating system is a proprietary im- 
plementation of Digital Research's 
MP/M-86 that we call MP/M-816. It 
is a true 16-bit operating system; 8-bit 
applications are handed off as a task 
to the 8-bit processor for execution. 
This system can handle up to 15 
users, depending on the application. 

However, this system incorporates 
products that system integrators have 
been familiar with for years. Let's dis- 
cuss some of our newer hardware de- 
signed specifically for multiuser ap- 
plications. 


Multiplexer Channels 

IBM developed a type of data chan- 
nel, known as the multiplexer chan- 
nel, that is actually a separate, small 
computer dedicated to increasing the 
speed of input/output operations. 
The channel controls the flow of data 
between the system's RAM and the 
outside world. А channel that serves 
only a single I/O device (such as a 
terminal) is called a selector channel. 
A multiplexer channel serves more 
than one I/O device by interleaving 
data from the various devices under 
its control. 

Compupro's MPX-1, a multiplexer 
channel for the 5-100 bus, contains а 
6-MHz 8085 processor, 4K or 16K 
bytes of RAM, up to 8K bytes of 
EPROM (erasable programmable 
read-only memory) using a 2764 
device, an 8259A interrupt controller, 
and a complete TMA (temporary 
master access) interface to the bus. 


Тһе 8085, RAM, and EPROM allow 
execution of programs on the MPX-1 
in parallel with the CPU on the bus. 
The interrupt controller monitors any 
or all of the eight vectored-interrupt 
lines on the bus. The TMA interface 
alows the MPX-1 to talk to any 
memory location or I/O port on the 
bus. Also included are a mechanism 
that enables the master CPU (some- 
times called the host CPU) to get the 
MPX-1's attention and a mechanism 
by which the MPX-1 can cause an in- 
terrupt to the host. 

The purpose of a multiplexer chan- 
nel is to off-load the task of process- 
ing system interrupts from the host 
CPU. Consider what happens in a 
normal system when an I/O board 
causes an interrupt because a 
character is ready from a terminal. 
The CPU has been running a task for 
its current user when a second user 
presses a key. The I/O board receives 
the character from the terminal and 
causes one of the vectored-interrupt 
lines to go into the active state. The 
CPU must suspend what it is doing 
for the current user (which it does by 
saving its entire state on the stack) 
and jump to the service routine for 
that interrupt. The service routine 
reads the character from the I/O 
board and puts it into a buffer. First 
the service routine may check the 
character to see if it is any of several 
special control characters such as a 
back space or carriage return. If a line 
has been completely entered (in- 
dicated by a carriage return) it may 
set a flag so that the task that requires 
this input will know that it's ready for 
processing. Buffer pointers need to be 
updated along with a status byte that 
tells the number of bytes in the buf- 
fer. Then the service routine returns 
to a routine that restores the state of 
the previous task and resumes execu- 
tion of that task. 

This whole operation, simply to 
process опе character, may take 
several hundred processor cycles for 
execution. This is time stolen from 
the original current task, which has 
the result of slowing that task down. 

Now consider the same process if a 
multiplexer channel such as the 
MPX-1 is in the system: the same in- 
terrupt line is made active on the bus, 


but this time the MPX-1 sees the inter- 
rupt and the onboard 8085 responds 
instead of the host CPU, which con- 
tinues its execution undisturbed. The 
MPX-1 then steals one bus cycle to 
read the character from the I/O 
board. The MPX-1 checks the char- 
acter for special control characters 
and responds accordingly. Buffer 
pointers are updated, and the char- 
acter may be written to a buffer in the 
host's memory space (stealing one 
more bus cycle) or be kept in a buffer 
on the MPX-1. A flag may be set if it 
was a carriage return (again stealing 
another cycle). 

The difference is that the MPX-1 
processed the interrupt in parallel 
with the host CPU, stealing only a 
few cycles from another task, rather 
than several hundred. It is clear that a 
multiplexer channel can greatly in- 
crease the throughput of a multiuser 
system. The MPX-1 is capable of per- 
forming many other tasks in a system 
(printer spooling is another) and 
more than one MPX-1 can be used in 
the same system. 


Slaves and Masters 

We have seen how the addition of a 
front-end processor can speed up the 
operation of a single-processor multi- 
user system, but in many situations 
even that speed improvement is not 
enough. In these cases, devoting a 
separate processor to each user is the 
only way to get maximum through- 
put, but it is also nice to retain the ad- 
vantages of a tightly coupled environ- 
ment. 

Compupro has recently introduced 
two new products to satisfy these re- 
quirements. However, before I get in- 
to the specifics of these products, 1 
should clarify the various ways that 
multiple processors can exist on the 
IEEE 696/5-100 bus. 

Each 5-100 system must have a 
master processor that is in control of 
the whole system. This is called the 
permanent master. Іп most systems, 
this is the processor board that we are 
all familiar with. The system may 
also have up to 16 temporary masters 
that request control of the bus from 
the permanent master. À priority sys- 
tem decides which of the 16 tempo- 
rary masters gets control of the bus. 


The process of requesting and receiv- 
ing control of the bus (and the subse- 
quent running of bus cycles by the 
temporary master) is callld TMA 
(temporary master access). TMA dif- 
fers from DMA (direct memory ac- 
cess) in that a temporary master may 
either access memory or perform I/O. 

The MPX-1 and all of Compupro's 
disk controllers are implemented as 
true IEEE 696 temporary masters. 
They request use of the bus from the 
permanent master and arbitrate for 
priority in the manner prescribed by 
the IEEE standard. 

Memory and I/O boards on the 
bus are known as bus slaves because 
they are subservient to the masters. 
Any bus master (permanent or tem- 
porary) may talk to any bus slave. 
The bus-interface circuitry is much 
more complicated for a master than it 
is for a slave. 

Compupro's two new products that 
address the need for a processor per 
user are called slave processors for 
two reasons. One is that there is 
always a powerful master CPU over- 
seeing system operations (which we'll 
get to later). The other is that these 
processors are implemented as IEEE 
696-bus slaves rather than as tem- 
porary masters. 

We had many reasons for im- 
plementing our slave processors as 
bus slaves instead of temporary 
masters. Ав І mentioned earlier, the 
bus-interface circuitry for a slave is 
less complex (meaning it takes up less 
precious board space) than it is for a 
temporary master. When we get into 
the specifics of each slave processor, 
you'll see why that's important. 

Also remember that a temporary 
master can access any memory or I/O 
location on the bus. If the slave pro- 
cessors were implemented as tem- 
porary masters, it's possible that one 
slave could severely mess up the 
operation of another slave, causing 
slave or system crashes. Protecting 
one user from crashing another or the 
whole system is vital. How protection 
was achieved by implementing the 
slave processors as slaves will be- 
come clear later. 

Another important design con- 
sideration in developing a processor- 
per-user system was the limitation on 
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the number of temporary masters 
allowed by the IEEE 696 arbitration 
scheme. Up to 16 temporary masters 
are allowed, but that doesn’t translate 
to 16 users. Remember that disk con- 
trollers and the like are also im- 
plemented as temporary masters, and 
this would cut down the number of 
users a system could support. 

Last came the consideration of the 
software required for such a system, 
The orchestration of multiple tem- 
porary masters is a much greater task 
than programming a single, powerful 
CPU to handle interprocessor com- 
munication. 

The first slave processor we de- 
signed was intended to fill two basic 
needs. The first requirement was to 
provide 8-bit and 16-bit capability for 
our 16-bit-only processor boards— 
CPU 8086/87, CPU 68K (the Motoro- 
la 68000), CPU 16032 (the National 
Semiconductor 16032), and CPU 286 
(more on this later). When we devel- 
oped the first 8- or 16-bit dual- 
processor board, the CPU 8085/88, 
we realized that we were fulfilling the 


very real need to use the newer 16-bit 
software while retaining the ability to 
use older 8-bit software. Unfortunate- 
ly, we couldn't fit an 8-bit processor 
on every new 16-bit processor board, 
so we needed a slave 8-bit processor 
to give dual-processing capabilities to 
systems based on the newer processor 
boards. 

The second need was for a high- 
performance, 8-bit node in a pro- 
cessor-per-user multiuser system. 

Compupro has filled both these 
needs with а Z80B-based slave- 
processor board called the SPU-Z 
(SPU for slave-processing unit, Z for 
Z80). The SPU-Z contains the follow- 
ing: a 6-MHz Z80B processor, 192K 
bytes of DRAM (dynamic RAM), 
two К5-232С serial ports, an atten- 
tion port so that the host CPU can get 
the SPU-Z's attention, a method by 
which the SPU-Z can cause an inter- 
rupt to the system, 2K bytes of start- 
up EPROM, and 4K bytes of fast, 
static, and dual-port RAM for com- 
munication between the bus and the 


SPU-Z. 


***INVENTORY REDUCTION SALE***: 


WE ARE CLEARING OUR SHELVES TO MAKE ROOM FOR NEW PRODUCTS. Limited quantities; subject to prior sale. 


Most sale items still in factory cartons. Write or call for complete list. 


S-100 Boards and Systems 


QTY ITEM UNIT PRICE 
1 CCS2210A SYSTEM .. : € 1,450 
5 СС52065 64К Dynamic RAM ... « shin 280 
3 COMPUTIME Clock/Catendar , PESEE E ЖАКЕ 100 
2 CROMEMCO TU-ART eels 1290 
1 CROMEMCO 64 KZ . - 520 
1 CROMEMCO 16FDC ,. е „ 445 
1 CROMEMCOD-7A. .. a 220 
1 CROMEMCOSYSTEM ONE 
1 IMS 32KStaticRAM ,. 2.9370 
4 1м5 451/0 ,,.. кезі, 238 
3 IMS 5" FOC 380 
I IMS 16K STATIC RAM Р "ЛТ УЫ. 
1 IMS Cartridge Disk controller . $5.3. 590 
3 ITHACA INTERSYSTEMS 64K RAM ,. 2-524 400 
1 ITHACA INTERSYSTEMS УЛО... 0 ........ 345 
1 ITHACAINTERSYSTEMSTIX . -— 450 
1 MEMORY MERCHANT 64K RAM .... гра орлу CASO 
1 PERSCI1170Floppy disk controller . . +» 300 
1 SDSYSTEMS VERSAFLOPPY H (assembled) . . а 2700350 
$} SDSYSTEMS Video Board ... ae ODIT 370 
і SIERRA DATA SBC -100SLAVE ..,. "T is 500 
1 SSMYI/O4KIT.. ‚ M0 
4 55М 1/0 4 ASSEMBLED «44200 
1 SSM Terminator Board , — eee b. 
1 SSM PB1 Prom Burner Р € „ 180 
1 SSMCBIACPU.. PIT TREE cae .130 
1 SYSTEMSGROUPDMB 64K RAM , ; TM 
1 TARBELL FLOPPY DISK CONTROLLER . ., А TERMS 
1 TELETEK FDC (I , - 245 
1 TELETEK SYSTEMASTER ы 650 


SOFTWARE (for CP/M ar TURBODOS Operating Systems) on 87 single sided. 
single density media 


1 COMPILER SOFTWARE; CBASIC .. ТЕТЕ 50 
1. СССРА 1 еи, á Bos 50 
2 DIGITAL RESEARCH: PASCAL MT+ 

1 INNOVATIVE SOFTWARE; SPELLGUARD „i.s aas .- 150 
1 INNOVATION: TMII.. >... 100 
а ITHACA INTERSYSTEMS СР/М22..; ... vs .. 100 
5 MICROCALLM-CALL Communications... , ‚50 
L MICROPRO SUPERSORT ............. Ре ‚ 100 
| MICROPROSPELLSTAR . . á T 100 
1 MICROSOFT MACRO 80 .. 120 
1 MICROSOFT MULISP/MUSTAR . Я someon ld 
1 SORCIMPASCAL M ., 135 
2 TARSBELL DISK BASIC. 65 

DISK DRIVES: Floppies and Winchesters 

1 AM ELECTRONICS: TEAC 50A 5" DRIVE 

1 CORVUS20MBDRIVE.. .  ...... Қашыр 1,500 
1 CORVUSMIRROR .:...... 7 500 


QTY ITEM UNIT PRICE 
2 CORVUS CONSTELLATIONS .. 450 
1 ІМ510МВ SUBSYSTEM .. aye ~ 1.995 
4 1М5 20 MB.SUBSYSTEM .. ‚ 2,950 
1 1MS40MB SUBSYSTEM . 3.895 
2 МРІ В92 В0 TRACK 5" DRIVES. . -. 250 
QUME DT 8" DOUBLE SIDED DRIVES . . -~ 490 
8 SHUGART 8018" SINGLE SIDED DRIVES .... 390 
5 SHUGART 801 8" FOR 220 VOLTS/SOHZ 390 
2 SHUGART 850 8" DOUBLE SIDED DRIVES .. 490 
DISK DRIVE ENCLOSURES AND 5.100 MAINFRAMES 
9 AM ELECTRONICS 5" dual drive enclosure with power supply 80 
4 ECT10Slot TableTop Mainframe . . | 300 
1 INTEGRAND P8700 POWER SUPPLY .. 100 
1 INTEGRAND 700 DS DISK ENCLOSURE .. 180 
1 INTEGRAND 800R DISK ENCLOSURE 400 
19 TEI RM 12 SLOT RACK MOUNT MAINFRAME . . .s 400 
(We can convert to table top,add 5100) 
1 TEIDFDFLoppydisk enclosure 295 
4 TEITFD O Tripple 5" disk enclosure 200 
CRT TERMINALS 
2 НА?ЕТТІМЕ 1500 (demo units, ош of warrantee} 
ы Rico eae ee ee 
2 HAZELTINE ESPRIT2. ig c3 ia 0. 5. .490 
1 HAZELTINE 1421 (ош of warrantee) , іы 400 
2 TELEVIDEO 912C қы TT OG SISLI D - 500 
: TELEVIDEO920.. . 650 
TELEVIDEO 910 525 
nadim 
1 COMDATA DIALING MODEM (MAKE OFFER) 
2 NOVATION ACOUSTIC MODEMS 125 
3 NOVATION APPLE САТ. E E 
3 PMMI MODEM 5.100 .. . eT „„ ou 
1 D.C.HAYES 300 BAUD SMART MODEM 
3 TELETYPE ААВ MODEMS FOR TTY43 oom сане (000 
APPLE RELEATED EQUIPMENT 
1 APPLE FORTRAN . ; 1!5 
1 APPLE ENHANCER 
4 EPSON 8131 APPLE INTERFACE BOARD .. „тєш Ө 
3 NOVATION APPLE CAT .. —ÓÀ— 1 
PRINTERS 
1 DATASOUTHLA 35/36UPGRADE KIT ....... . ‘ 400 
9 EPSON 8141 R5232INTERFACE FOR EPSON II 25 
92 GRAFTRAX FOR EPSON 1 AND II .. 15 
| NECVERTICAL TRACTOR FOR 7700 .. 50 
1 TELETYPEMODEL4320AAK .. ..... ..... .. .. . 1985 
3 ААВ MODEMS FOR TTY 4320 .. vd se RS 200 
MISC 
175 I16KRAM CHIPS. .. 5 
1 LOBOEXPANSION INTERFACE FOR T RS80 150 
3 LOOSOPERATING SYSTEM FOR TRS80 .. "ITO TIT 
2 MAURO PROAC PLOTTERS 650 
11 220 VOLT STEPDOWN TRANSFORMERS . Jg . 20 
6 SUBSCRIPTIONS TO SOURCE . ға е 70 


Prices and avatidbiliv sub jet to уна without notice. All orders for Inventory кеи. be» COD. 


JOHN D. OWENS ASSOCIATES, INC. 


12 SCHUBERT STREET 
STATEN ISLAND, NEW YORK 10305 


TWX 710-588-2844 
(212) 448-6283 


CABLE: OWENSASSOC. 
(212) 448-6298 


(211! 448-2913 
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SPU-Z Specifics 

Let's examine the various portions 
of the board in more detail: The Z80B 
and 64K bytes of DRAM form the 
main execution engine for any 8-bit 
task. The two serial ports provide 
connection for a terminal and local 
printer for the user. Having the ter- 
minal and printer local rather than on 
the system bus helps to keep bus 
usage down and therefore increase 
the bus capacity. 

The SPU-Z's dual-port RAM prob- 
ably requires the most explanation. 
Dual-port RAM is memory that two 
processors can access. Іп this case, the 
two processors are the onboard Z80B 
and any other 5-100 bus master 
(either permanent or temporary). The 
dual-port RAM is used by SPU-Z to 
transfer information to and from the 
host system. The dual-port RAM can 
reside on any 4K-byte boundary in 
the full 16-megabyte address space on 
the 5-100 bus. Internally, the dual- 
port RAM can be made to overlay 
any 8K-byte section of the DRAM 
(along with the EPROM). Also, Com- 
pupro's disk controllers and the 
МРХ-1 can transfer data directly to 
the dual-port RAM, again maximiz- 
ing throughput. 

Lastly, the SPU-Z may cause an in- 
terrupt to the host system, and the 
host system may signal the SPU-Z by 
its attention port, much like the 
operation of an MPX-1. 


Super Slaves 

We realized that the need existed 
for a truly high-performance slave 
processor, which meant that the slave 
itself should have 16-bit capability. 
High-speed number crunching was 
also at the top of the want list for 
users who needed a higher perfor- 
mance node. 

Having one of the few multiuser 
systems in existence with a place fora 
high-speed Intel 8087 math processor 
(on the CPU 8086/87), Compupro 
was one of the first companies to 
realize a definite limitation of the 
8087 in multiuser systems. 

The problem is that the 8087 has 
quite a number of registers, all 80 bits 
long. Remember that to switch users, 
all these registers must be saved on 
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quality disk drive, апа опе more thing, space. Now you сап have up to 3.2 megabytes of 
floppy storage for the IBM PC without adding an-expansion cabinet. Choose four 40 track 
double sided ш меѕ and get 1.2 Mb. Or four 80's for 3.2 Mb. Mix two 405 and two 80's for 
2.2 Mb. The TEAC drives operate under PC DOS 1.1 (80 track drives come with JFORMAT, 
providing electronic disk, print spooling and ten sector formats). Now you can have both 
increased storage and space. The TEAC double sided 40 track and 80 track drives are 
priced at just $299 and $365 respectively. 


Save on our 

line of other IBM 
compatible 
products. 


DRIVES 


e Single and Double sided 40 track 
drives. Fully supported by PC DOS 
version 1.1. Drives are easily installed in 
minutes. Tandon single sided (160K) — 
$225, Double sided (520K) — $299. 

е Double sided 80 track (650K) Tandon 
drive. Available with JFORMAT for PC DOS 
1.1 — $455. 

е 5 megabyte Winchester internal or 
external disk drive — $1695. 


BOARDS 


е RAM Card — uses 64K dynamic RAM 
chips, with parity. 64K card — $149, 
additional 64K increments (expandable 
up to 256K) available for $79. 

е Combo Card. Adds parallel printer, RS 
252 async comm and clock calendar 


functions. Uses only one slot — $199. RS 
232 Cable — $24.95. Parallel Printer 
Cable — $29.95. 

е Clock Calendar Card. Features 
seconds, minutes, hours, day of week, 
date, month and year. Battery backup 
maintains time and date even when 
system is turned off — $99. 

е Prom Blaster. Programs most 4K to 
64K bit 24 PIN EPROMs. Complete with 
personality modules and read/write 
software — $129. 

е Prototype Card. 5.5 by 8 inch 
wire-wrap area holds over 85-14 pin dips 
— $29.95. 

• 48K Additional Ram. 27 chips plug 
easily into master PC board — $75. 


HARDWARE 


е 64K Byte Hardware Print Spoolers. 
Internal spooler comes with parallel 
printer adapter. External version 
connects easily between computer and 
printer. Both buffer 52 pages of print 
output and are user programmable — 
$519. 


SOFTWARE 


е Home Finance. Easy to use checkbook 


& budget manager — $34.95. 

• Apparat Game Diskette. Includes 
blackjack, othello, matches and 
spiralgraph — $24.95. 


MONITORS 


e Your choice of high quality and reliable 
Amdek 12" green or amber screens. 
Choose the V300 G/A for the color 
graphics card priced at just $170, or the 
V310 G for the monochrome card at just 
$199. Both monitors are 18 Mhz BW and 
are anti-glare. 

* Princeton graphics HX-12 RGB color 
monitor $695. Other Amdek and NEC 
monitors also available at big savings. 
Call for prices. 


PRINTERS 


ә A variety of the newest Epson, C. Itoh, 
Okidata and NEC printers available. Call 
for prices. 

To order any of the above products, 
write Apparat, іпс., 4401 5. Tamarac 
Parkway, Denver, Colorado 80257, 
505/741-1778. Or to speed up your order, 
call us toll free at 


800/525-7674. z= 


ЖА Accarat.inc. 


Circle 28 on inquiry card. 
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Figure 1: A typical system configuration with a CPU 286 master processor (based on Intel's iAPX 286) with its main system memory 
and floppy- and hard-disk storage. Пр to 4 megabytes of M-Drive/H solid-state disk is supported by the system for ultrafast access 
times. Any mix of up to sixteen 8-bit or 8-/16-bit slave processors may be plugged into the system. (Figure provided courtesy of Com- 


pupro Systems.) 


the pushdown stack (where a micro- 
processor temporarily puts data that 
wil be needed later) and another 
users previous registers contents 
must be moved into the 8087. Well, 
that's a lot of information to move 
that often, and that means operation 
gets slower. The solution seemed ob- 
vious to us: give users who need to 
crunch numbers their own 8087s. 

Because many people are accus- 
tomed to using both 8-bit and 16-bit 
software, we decided to give this 
high-performance slave node an 8-bit 
processor as well. 

So there you have the basic ar- 
chitecture for the SPU-D—an 8-MHz, 
16-bit Intel 8088, an 8087 socket, and 
a 6-MHz Z80B. We also needed at 
least 192K bytes of DRAM (16-bit 
programs are big), the same dual-port 
RAM and EPROM as are on the SPU-Z, 


and two serial ports. That's a lot of 
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computing power to give each user in 
a multiuser environment. 

The SPU-D operates with its dual- 
port RAM in an identical fashion to 
the SPU-Z. The two boards differ 
mainly in the addition to the SPU-D 
of the 8088/87 pair. 


Power and User Protection: 
CPU 286 

Any of Compupro's previous CPU 
boards (CPU Z, CPU 8085/88, CPU 
8086/87, CPU 68K, CPU 16032) can 
be used to control a system consisting 
of any number of slave processors 
(limited by the available slots in the 
motherboard), but we wanted to pro- 
vide a processor board that could 
serve as the foundation of a multiuser 
microcomputer system with un- 
precedented power. 

The CPU 286 is a processor board 
based on Intel's 80286 super 16-bit 


microprocessor, and is particularly 
suited to this task (see figure 1). The 
Intel 80286 can address 16 megabytes 
of RAM (from a 1-gigabyte virtual 
address space), has full memory map- 
ping and protection built into the 
chip, and is designed to switch be- 
tween tasks very quickly. In fact, the 
80286 can switch tasks in only 17 to 
22 microseconds (us); by comparison, 
the admittedly powerful Motorola 
68000 takes around 150 ys and its 
enhanced descendant, the 68010, 
takes 110 us. Furthermore, the 80286 
will run any code written for the 
8086/88 but executes the code four 
times faster than an 8086 running at 
the same clock speed. Incidentally, 
the CPU 286 board runs at 10 MHz. It 
also has a socket for the 80287 math 
coprocessor chip, and additional cir- 
cuitry to allow the use of either 8- or 
16-bit memory. | 


=indigo= 


data systems, inc. 


PC MultiBoard 

Up to 256K bytes of reliable parity checked 
system memory plus an IBM compatible 
RS-232 serial communications port and a real 
time clock/calendar. Three of the most fre- 
quently desired functions are integrated ona 
single board to keep your budget in line and 
your expansion slots free. And the PC Multi- 
Board™ is the perfect mate for Spool-It™ 
and Drive-It . One year warranty. 64K-$495, 
128K-$640, 192К-%775, 256K-$895. 


Spool-It'" 

Utilize up to 64K of extra memory as a printer 
buffer and eliminate valuable time spent 
waiting on the printer. Works with Visi- 
Calc? , Super-Calc'" WordStar™, Easy- 
Writer™, Peachtree, BPI, BASIC, and most 
other PC DOS software. $44.95 


Drive-It'" 

Eliminate time spent waiting on disk drives 
by converting 32K to 320K of extra memory 
into an ultra-fast drive. Supports all standard 
DOS functions. $59.95 


Print-it ™ (IBM/Epson printers) 

The graphics screen print capabilities that 
IBM omitted are provided by this unique 
screen print utility which dumps either 
monochrome or color screen images (text 
and graphics) to IBM/Epson printers (with 
graphics installed). Other features include 
full IBM special character set support, 
shading, and print abort. Expanded, rotated, 
and inverse modes are available. $44.95 


Color-It'" (Prism/IDS printers) 

Color printing has never been easier. Color-It™ 
provides the same screen print capabilities 
as Print-I'^, but for the IDS Prism color 
printer. Up to 8 colors will be reproduced as 
displayed on the screen. Also supports the 
noa-color IDS 460/560 and Microprism print- 
ers. $49.95 


Software by M.A.P. Systems Inc. 


The It series of software can be used in- 
dividually or in combination to get the most 
out of your application software. 


Indigo Data Systems, Inc. is dedicated to 
making USEFUL and USEABLE products for 
the IBM PC. Each product is designed with 
performance, compatibility, value, and quality 
in mind. We insist on it - So should you. 


Indigo Data Systems, Inc. 100 E. NASA Rd. 1 
Suite 107 Webster, Tx. 77598 (713) 488-8186. 
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Among the 802865 many impres- 
sive features, none is more important 
than its built-in memory protection. 
One of the drawbacks of a single- 
processor multiuser system is that it is 
extremely difficult to keep the 
sophisticated user from crashing 
another user or the whole system. 
Because a single processor is doing 
everything, it also has access to 
everything. It can get to the last bit of 
every user's memory area. Processors 
such as the 80286 provide a great deal 
of protection between users, but it's 
still possible for one user to crash the 
entire system. 

The advantage of using the slave 
processors is that the master pro- 
cessor is in direct control of com- 
munications within the system. The 
master processor also never has to ex- 
ecute a program for a user; it's only 
executing the operating system. (In a 
single-processor system, the pro- 
cessor executes the program and the 
operating system.) It now becomes 
easy to restrict the system-wide 


effects of a single slave processor. Of 
course, sophisticated users can crash 


their own slave, but they can't affect 
any others. The system still runs. 


Summing Up 

We at Compupro believe that our 
multiuser architecture embodies the 
best of both network systems and 
single-processor systems. The ar- 
chitecture includes a network of high- 
performance slave processors that ex- 
hibits the best characteristics of both 
loosely and tightly coupled networks, 
with the network organized around a 
single processor of tremendous 
power. 

Because our systems are based on 
the IEEE 696/S-100 bus, we can mix 
and match any combination of the 
multiuser systems I've discussed (soft- 
ware permitting). We could start out 
with a single-processor system such 
as a System 816/C, later upgrade that 
to use a CPU 286 as the master pro- 
cessor, and add an MPX-1 to increase 
throughput even more. Then we 
could add an M-Drive/H solid-state 
disk emulator (for up to 4 megabytes 
of super-fast storage). When that sys- 
tem reaches its limit (which shouldn't 


-PION introduées the 


INTERSTELLAR: 
PAD DRIVE 


Introductory 
Price $1095. 


plus tax and shipping 


> == 


no moving parts. 


to I megabyte. 


/ disk emulator for your 
cU АРРІЕ", TRS80**, 5100, 
/ ог 5550 computer 


@ А FAST mass storage device. Speeds up 
any program requiring disk access. 
@ No head seek time, no motor startup time, 


ә Standard 256K bytes of storage expandable 


@ Independent regulated power supply. 
6 Automatic power failure detect and battery 


A solid state 


78 MEMORY, 1/0 EXPANSION & 
CASSETTE INTERFACE 


be for quite a while) we can start to 
give some users their own SPU-Zs. 
Those users who need even greater 
computing power can get their own 
SPU-Ds. 


The Next Step: 
Networking Multiuser Systems 

I haven't talked much about how 
Compupro proposes to connect 
several of the above systems into a 
network of multiuser systems. To be 
truthful, we're waiting for the dust to 
settle a bit with all the various net- 
working schemes presently in opera- 
tion before we decide which one to 
use. For the time being, several 
people are using the synchronous 
serial channels on our Interfacer 3 
and 4 boards to connect multiple 
Compupro systems together. Imagine 
the potential of several 16-user, SPU- 
D/CPU-286-based systems all 
hooked together in a single network. 
We intend to continue producing the 
most powerful microcomputer 
systems possible while maintaining 
flexibility to use future technological 
innovations. Ш 


ll put both a computer 
em and an OEM dedicated 
ontroller in the palm of your 


hand for as little as $127: 
"[n quantities of 100 


28 SERIAL EXPANSION BOARD 
ВСС08 78 Serial Board 

Assembled & Tested .. 

MOTHER-BOARD 


МВ02 Z8 Mother Board 
with 5 connectors (Gold) 
Assembled & Tested .... S81.00 


UNIVERSAL POWER SUPPLY 


+5 (9200 ma. +12 & —12V (2 50 ma. 
UPSO1 Assembled and 
Teste 


. $180.00 


As featured In Сізгсіз 5 Circuit Cellar, 
Byte Magazine, July. August, 1981. 


28 BASIC COMPUTER/CONTROLLER 


ВСС01 Z8 Basic Computer 
Assembled & Tested . 
Ha? Z8 Basic Computer " 


om 9 «т> 9 „з d € ^o» ^ э 1 


+5 @ 1 атр. +12 & —12V @ 50 ma. 
UPS03 Assembled and 


ИЕГІ 60.00 
UPSO4 ҚЙ............. S 50.00 
. $199.00 78 CROSS ASSEMBLERS 
69.00 "ROM ALLEN ASHLEY 
vee KASO1 For TRS-80 Mod! . S 75.00 


KASO2 For TRS-80 Mod Ill S 75.00 
XASO3 For CP/M-8" ..... $150.00 


backup. “ROM MICRO RESOURCES 
SEND FOR  ?9Harxiwareerrordetection and writeprotect. ү 28 Expansion Board МН01 СР/М-8” Diskette .. S 75.00 
FREE & Only 4 bytes-ports of address I/O space used Қауашақ Board $140.00 | MRO2 APPLEIICP/M5'%" S 75.00 
e Hardware optimized for block transfers w/8K memory ........ $170.00 es To Order: 
BROCHURE and access. 78 EPROM PROGRAMMER am 3 Toll Free 


Identify your model. 
provided. 


PION, inc. 


*Trade Mark Apple 
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6 Drivers, diagnostics, and utilities software 


Tel. (617)648-1717 
74 Appleton St., Arlington, MA 02174 


**Trade Mark Tandy Carp. 
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BCCO?7 28 EPROM Programmer 


1-800-645-3479 
For Information Call: 
1-516-374-6793 


MICROMINT INC. 
561 Willow Avenue 


eS Cedarhurst. NY 11516 
ZB є slrademark gt Zog Inc 


CP Mis a trademark Of ingal Research 
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Ex 16 bit (8088) CPU 
42£ 3 bit (t 8085) C CPU 
| т megabyte; 10 MHZ 
Static R RAM 
g 24 Megabytes of IBN 
compatible 6 3 inch 
flor үрү disk ‘storage 
Upto 80 Megabytes 
| Winc 80 Mega disk 
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Gifford Computer 5$ 
| isan authorized 


Compu Pro Systems Center 


ORD CC COMPUTE. Z SVSTEMS 
Muiti-user computers 


with 


E complete demonstration 
and puppet facilities. Call 
monstration. 


Gifford Computer Systems. 
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tal Research Supercalc tS а tT; ademark 
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| ENGINEERING , 
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| order west. 


СТЕК ORIVES FOR 
АТАН! COMPUTERS 


ATARI 


51 Single Drive .. .. $549.00 
А1 Add-On Drive .., .... $339.00 
S2 Dual Drive . 20. $879.00 
Single Side Dual Head... $679.00 
Dual Drive Dual Head... $1046.00 


16K........$199 aoo 
зек. 7.5274 ask........ $499 
as K қ = 2799 мын," S359 New low price effective January 1. 1983 


410 Recorder ... $74,00 Microtek 16K Ram. $ 74.95 
810 Cisk Dre $429.00 Axion Ramdisk (128K) $429.95 MICRO-SCI 

| 822 Printer .... $269.00 Intec 48K Board $159.00 DISK DRIVES FOR 
825 Panter — ен $589.00 Intek 32K Board 57400 FRANKLIN & APPLE 
630 Modem ceases  ТО9 00 One Year Extended Warranty $ 7000 A2.. $299.00 
820 Pnnter . $259.00 CX481 Entertainer Package $ 6900 . $369.00 
850 Inlertace $169.00 CX482 Educator Package. $130 00 ATO а ете $499.00 
СХ40 Joysticks (pair) $18.00 CX 483 Programmer Package $54.00 C2Controller.......... $79.00 
СХ853 Atari 16K Ram $77.95 СА? Controller, .. <». $89.00 


CX 484 Communicator Package $344 00 


SOFTWARE FOR ATARI VISICORP FLOPPY OISKS 
For Apple, IBM & Franklin MAXELL VERBATUM 
ATARI Visidex. $189.00 MD I (Boxof 10) ..... $32 5%” SS DD........... $26 
Pac Man $33 Missile Command. $29 Visifile. $189.00 MD II (Boxof 10)..... $44 57а" DS DD .......... 536 
Cenupede = e Raiders . $35 Visiplot. $159.00 МЕР 1(8°)............ $40 ELEPHANT 
агаа itii $33 Visiterm .$89.00 MED Il (8" DD)....... $50 5%"SSDD....... 519,99 
Asteroids $29 Defender. $33 Visitrend/Plot . $229.00 
VisiSchedule. . $229.00 
Jawbreaker Dr ий Asteroid $22 Байар Plan . | Лар 
lel , ! : 
527 VISICALC for Apple II plus. Atari, СВМ 4 ІВМ 1 79.00 MONITORS 
Soltporn Mouskattack $31 CONTINENTAL 
Wizard а Princess. ...$29 Frogger $31 The Home Acountant(Apple/Franklin) . .. .. $59.00 АМОЕК 
The Next Step $34 Cross Fire (ROM) 536 тна; 511900 ена a 
SYNAPSE 1st Class Mail (Apple/Franklin) . . $59.00 Color | шы ч 
Color 1. ,.... 2699.00 
File Manager 800 $89 Shamus. $26 SIRIUS Color ІІ ош» В $429.00 
Chicken. $26 Protector $26 Free Fall $24 Space Eggs. $24 — 
LE __ Dodge Racer $26 Nautilus. $26 Beer Run $24 Sneakers ak 12" Green $85.00 
Synassembier $30 Slime $26 Snake Byte $24 Bandits $28 pian І 
| an А c — Бо 13" Сою 1400. . tum ^ . $279.00 
| "— any т BROOERSUNO 13" Color 1401 (Mid Res)... . $369.00 
| Арр!е Рапс $23 Arcade Machine $34 ZENITH 
OATASOFT David's Magic $27 Choplifter. $27 2УМ121 $99.00 
Pacific Highway. $25 GraphicGenerator $13 Star Blazer 525 Serpitine $27 SHARP 
Canyen Climber $25 Micro Painter. .$25 INFOCOM Sh m екіт) — 
Tumbie Bugs $25 TextWizard. — ..... $79 Deadline S35 Zorkl $29 arp olo 4 x i 
Shooting Arcade $25 SpellWizard. ....... $64 Star Cross S29 Zork I or IIl $29 PANASONIC 
Clowns & Balloons $25 Bishop's Square ..... $25 — T E (High s Green). $159.00 
*160 Dual Mode Со... ..... $299.00 
Graphic Mastar Geb Жаранын EN Bubdisk (1 28K Ram $719.00 


EPYX 
Crush Crumbie S24 Morlocs f wer $ а PRINTERS MODEMS 
1 Undead Crypt $24 Rescue а! Higel $24 Smith Corona 
Curse of а 316 HRicochel $16 TP 1 $599.00 HAYES 
Jatestones $18 Star Warrior $29 i Smart.. T 26 $239.00 
Invasion Оног, 519 Temple Apshai $29 | C.ITOH (TEC) Smart 1200 (1200 Baud)... $549.00 
Po $24 Upper Reaches S16 Starwriter (F10-40CPS).. . $1399.00 Chronograph. erioa e a a $199.00 
Printmaster (F10-55CPS) , $1749.00 Micromodem Il {with Term). $309 00 
| APX Prowriter 80 СӨБІР).- =.= ais -..... $499.00 Microdem 108. iara VOCI n oes $309.00 
r — , — == Prowriter 80 Со! (S). . $629.00 NOVATION 
ext Formatter £1850 ноу Graii 524 Prowriter 2 (132 Col) $799.00 
Family Budget 51850 Prayer Piano $18.50 i | Сай. sie ананан mA Hee $144.00 
| Eastern Front $24 Keyboard Piano $18 50 OKIOATA D-Cat . , " ...$159.00 
Family Cash $1850 Number Blast 62 82A -$429.00 Auto Cat . . $219.00 
уйне» 513 Frogmaster $1850 83A ‚ $659.00 212 Auto Cat. ... $589.00 
амт! 51850 747LandSimul 1850 84P.. — mes OOOO Apple Cat 11 . $279.00 
ар Dut'2w ӘКЕП усне Өр S40 845. $1199.00 212 Apple Cat Il .. ......%609.00 
| ces МісгоРгізт.. . . $649.00 Mar I(RSF232} nueces reme nme $79.00 | 
132 (fully configured) $1599.00 Mark 11 (Atari). ....%7900 
К-гагу Shoot Out $32 K-razy Antics $32 80 (tully configured) $1399.00 Mark lil (TI-99) . ~. $109.00 
K-razy Kritters $32  K-star Patrol $32 Cail tor other configurations. Mark IV (CBM/PET) . $125.00 
OAISYWRITER Mark V (OSBORNE) .... $95.00 
STICK STAND Letter Quality .$1049.00 Mark VI (IBM-PC)..  , . $179.00 
OIABLO Mark VII (Auto Answer Cali) ..$119.00 
56 99 620 %117900 TRS-80 Color Сотршес:..2-4............... 
630. .$1849.00 9 Volt Power Supply. 
west IN NV. CALL (702) 588-5854 west 


p.O.BO»x 6669 STATELINE, NV. 89449 


INTERNATIONAL OROERB:AI shipments outside continental United States must be pre-paid oy certified check only! Include 3% (minimun $3.00) 
shipping and handling EQOUCATIONAL DIBCOUNT8S:Additional discounts are available from both Computer Mail Order locations to qualified 
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== FRANKLIN 
I" ACE1000 


SYSTEM 


"нг 
NN 
инр? 
“ull 
| T7 


чине [| 
| 
ШТ 


МЕС 
3683580 Printer 
ft poss 


РЕНСОМ DRIVES 
5!4" 160K Disk Drive,....... 
59” 320K Disk Drive 


бақ RAM 
780 KB Disk Storage 
Word Processing, Ultracalc CP/M 
C-Basic Software 
Smith Corona ТР1 
Letter Quality Printer 
$2995.00 


5489500 


310A Amber Monitor 

Amdisk(3W") Drive... 
ACE 1000 DXY Plotter .,.. 
ACE 10 with Controller Card 


ACE Writer Word Processor 
CALL... 
FOR SYSTEM PRICE. 


&OFTW ARE 
LU STERS ANTE REMEDIES TA 
LU.S. Easyspeller. , TA à 
Peachtree Peach Pak (GU/APIAR). 


MPC Bubdisk . im T Retail Value 
HEWLETT 


UJ PACKARD 


HP 41CV 
CALCULATOR 


5209 


HP 41C 
HP 10С. 
HP 11C. 
HP 12C 
HP 15C 


HEWLETT 


Ф, 
НР•85 
51969 


НЕ-125 

HF-85 16K Memory Module 
5'« Dual Master Disk Drive 
Hard Dish w/Floppy 

Hard Disk 

“Sweet Lips’ Printer 


PACKARD > 
ptr m. 


RANA DISK DRIVES 
Cal for price and = availability оп the 
new Rana Disk Drives for the Appie and 
Franklin Computer Systems 


Frnpmmmmmmmmem 

dM eda r^ m ти m mm I в m 

пыры ы-ы Ме 
————. 


commodore 


... $999.00 $1969 00 

$169.00 
$1799.00 
$4349.00 
$3545.00 


$1193.00 


8032, 

СВМ 64. 

4032. 

8096 Upgrade Kit.. 
Super Peat.. 
2031. 


$149.00 
$69.00 
$79.00 
$114 00 
$108 OO 


8250 Double Sided Disk Gavel. 


09060 5 Megabyte Hard Disk......... 


D9060 7.5 Megabyte Hard Disk . 
8050. 


. $1699.00 


.. $2399.00 


$2699.00 
. $1299.00 


NEW 16C 


80 Column Printer £645 00 


TELEVIOEO 


TERMINALS 
310 $579.00 
912C $699.00 
§20C 749.00 
925С 5748 00 
950. 525000 


4040.. қ 

8300 (Letter Quality) 

8023. 

4022. 

New Z-Ram, Adds CP/M айй бак Bam: . 
The Manager... 

Magis. 

Word Pro 5 plus. 

Word Pro 4 plus. . 

Word Pro 3 plus 

The Administrator. 

InfoPro Plus. . 

Power. 

VIC 20 Dust Cover.. 

CBM 8032 Dust Cover ... 
CBM 8050/4040 Dust Cover. 


... $969.00 
.. $1549.00 
.. $599.00 

.. $399.00 
.. 8549.00 
.. $209.00 

. CALL 

.. $319.00 
$299.00 


SHARP 
NEL 4 


PC-1500 


POCKET 
COMPUTER 


5209 


CE 150 Printer, Plotter and Cassette 


$131900 
5284900 
$4695 00 
$5495 (С 
$9495 00 


Interface Unit....... тата а ҒТО ОО 
CE152 Cassette Recorder $69.00 
CE 155 8K Ram Expansion Module... $94.00 


Timex Sinclair 1000 


BEA < 7.0 


^ -4-І4-- 
aaa ee Pad ЕТ 
D 


COMPUTERS 
ВООТА . 
8031 
8012. 


$729.00 
$729.00 
$549.00 


VIC 1530 Commodore Datassette.. ... 
VIC 1540 Disk Drive. .. .... 

VIC 1541 (64 Disk Drive). . ; 

VIC 1525 Graphic Printer. . . 

VIC 1210 3K Memory Expander.. 
VIC 1110 ӘК Memory Expander.. 
VIC 1111 16K Expansion.. : 
МІС 1011 RS232C Terminal Interface . 
VIC 1112 VIC IEEE-488 Interface 
VIC 1211 VIC 20 Super Expander. 
VIC Mother Board . 


PRINTERS 
8023 
7710/77 30 
3510/3530 . 


$499.00 
$2399 00 
5159900 
16K Memory Modu! MONITORS 
JB-1260 
JB- 1201 
JC- 1201 
JC-1203 


800-233-895 


IN РА. CALL (717) 327-9575 
477 E. THIRD BT. WILLIAMSPORT, РА. 17701 
In-stock items shipped same day you call. No risk. no deposit on C.O.D orders Pre-paid orde” ерен) tie conticentalUnitedStates with no waiting period 


forcertified checks or money orders. Add 3% (minimum $3.00) shipping andhandlingona! o Gla .: vides NV ang PA residents add sales tax All items subject 
to availability and price change. NOTE) We stock manufacturer's and third party sotaa ' TES MN s." oat "^e parket Call today for our new catalogue 


Tus Organizer $129.00 
$15900 
521800 


5728.00 


Vu Calc ми 
Super Math Si. Gudgeter 
Check Book Manager 5. |o» Option 


Lean& M... ub user 4129 


сеэ іэріо һеш ізҙпашоэ 
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Personal Computers 
in the Eighties 


A recent study shows the market potential 
for the next decade is enormous. 


Data-processing managers, 
manufacturers, and market analysts 
alike have raved in unison about the 
vast potential for personal com- 
puters. The diverse applications, the 
encouraging price/performance 
ratios, and the vast untapped market 
all promise big things for those small 
systems. But just how big will the 
future market be and what will it in- 
clude? 

According to a recent study by The 
Eastern Management Group, a firm 
specializing in market forecasts for 
the data-processing industry, the 
market potential over the next decade 
is enormous. The Eastern Manage- 
ment Group interviewed many of the 
major manufacturers and vendors of 
personal computers, some potential 
manufacturers of these computers, 
and more than 850 owners or 


About the Author 

Greggory 5. Blundell is a market analyst 
with The Eastern Management Group, a New 
Jersey-based market-research firm. Mr. 
Blundell has participated in numerous studies 
on both the telecommunications and data- 
processing markets. He is currently involved in 
a study of the computer peripherals market. 
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Greggory S. Blundell 
The Eastern Management Group 
520 Speedwell Ave. 
Morris Plains, NJ 07950 


operators of microcomputers. We 
weighed the information received 
from these interviews against several 
factors, including the present and 
projected economic climates, the key 
choices confronting the personal 
computer marketplace (such as that 
between 8- and 16-bit micropro- 
cessors), and the potential acceptance 


One of the principal 
forces contributing to 
the recent market 
growth has been the 
gradual acceptance of 
personal computers by 
corporate data- 
processing managers. 


of microcomputers in the home, 
business, and educational markets 
throughout the decade. Combining 
all of these factors, we were able to 
make several forecasts by ex- 
trapolating two different types of 
sales data: that concerning personal 
computers sold as replacements and 
that concerning computers sold as 


new systems or additions. We then 
collected the results of all this work 
into a report called "The Ten Year 
Market for Personal Computers." 
Here I will present several findings 
from that report that may be of in- 
terest to BYTE readers. 


Growth of the Market 

It turns out that 1982 was a banner 
year for microcomputers. Approx- 
imately 1,440,000 personal com- 
puters were shipped around the 
world; more than 1 million were sold 
in the United States alone. That 
translates into a 70 percent leap over 
the previous year's shipments—and 
that in the midst of an ailing 
economy. And this looks to be only 
the beginning (see figure 1). 

Why has this happened? For one 
thing, personal computers are under- 
going a liberation from "basement 
toy" status. As this changeover accel- 
erates, more and more home users, 
who at one time merely contemplated 
the purchase of a personal computer, 
will now actually take the plunge and 
buy one. 

Furthermore, 


through the late 


With Chart-Master, 


creating quality graphics Is 
as easy as apple pie. 
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No matter how you a. - o4 data manually or auto- 
^ TN { matically from Visicalc® 


slice them, pie 
charts, bar charts and 
scatter diagrams are a lot 
easier to read and understand 
than rows and columns of numbers. | 

Now you can create colorful business graphics апу- 
time you need them, with an easy-to-use Chart- 
Master graphics software program. A program that 
works with Hewlett-Packard plotters and your IBM® 


Or Шынын шылы computer. 
| Т 


Values printed at data points; both left and right Y-axis scales; floating 
legends & bars; both horizontal & vertical formats; exploded pie sections. 


Just enter your data, choose a chart format, 
preview the chart on your screen, and Chart-Master 
will automatically create a beautiful, presentation- 


quality chart. In seconds. 
There's more to Chart-Master than simplicity. 
Incredible power and sophistication. You can enter 


and other programs. Print 
on either paper or acetate 
transparencies. Make your 
charts any size, anywhere on the page. 
Have your text appear in attractive print-quality 
type. Choose from sophisticated formats that in- 
clude percentage bars, stock price (High/Low/ 
Close) and area charts. 

Power and ease-of-use. Thats why Chart- 
Master is in daily use at major corporations like GE, 
Eastman Kodak, Exxon, Union Carbide, GM, AT&T, 
DuPont, 3M, Citibank, Motorola, Proctor & Gamble 
апа СТЕ. 

Тһе retail price of Chart-Master is $375. Fora 
complete information kit and name of your nearest 
dealer, contact Decision Resources, Inc., 21 Bridge 
Square, Westport, CT 06880. (203) 222-1974. 


DecisionResources 


Software Designed for Decision Makers 


Visicalc is atrademarkof Visicorp. Appie is a trademark of Apple  — ] n Inc. 
IBM is a trademark of International Business Machines Corporation 
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WORLDWIDE SHIPMENTS 
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Figure 1: Predicted worldwide shipments of personal computers. 


1970s and early 1980s, a growing 
change in the structure of the labor 
force became evident. New managers 
entering the business community 
brought with them a keen awareness 
of computer systems gained from 
both college study and home use. 
Indeed, one of the principal forces 
contributing to the recent market 
growth has been the gradual accep- 
tance of personal computers by cor- 


Price 


$249.00 
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porate data-processing (DP) 
managers. From 1975 to 1982, an ini- 
tial reluctance on the part of DP 
managers to use personal computers 
was slowly supplanted by a grudging 
admittance of the microcomputer's 
usefulness. In 1983, DP managers will 
play a commanding role in the pur- 
chase of personal computers. Not 
only will they be buying Apple 115, 
TRS-80s, etc., for themselves, but 


they will also be laying down 
guidelines as to what systems may be 
used by their employees. 

The change is significant. It in- 
dicates the emergence of а coor- 
dinated approach on the part of the 
business sector toward personal com- 
puters. In 1983, 45 percent of per- 
sonal computers brought into busi- 
nesses will be acquired through the 
decision-making policies of corporate 
data-processing managers; by 1985, 
the number will rise to 70 percent. 

Home users also will approach per- 
sonal computers deliberately and sys- 
tematically. These buyers will include 
not only experimenters and pioneers 
but also educated consumers who 
measure system excellence in terms of 
performance and productivity. 


The Business, Home, and 
Educational Markets 

During the 1980s, most of the per- 
sonal computer users will be in the 
business community. The primary 
users will continue to be white-collar 
managers, administrative personnel, 
scientists, and engineers. 

Many manufacturers realize this. 
IBM has followed Apple and Tandy 
into the business market. The 
latecomers, Digital Equipment Cor- 
poration (DEC) and Wang, will also 
focus on the business sector. By 1985, 
revenues will clearly indicate that for 
companies like ІВМ, DEC, and 


Add а BTA smart multiport controller to your C.P.U. 


The MODEL 524 expands a single RS232 port to four 
individual ports with port selection and baud rate 
controlled by user software. 


Buffered 


inputs permit simultaneous operation in- 


creasing data exchange rate. 


ч 
62K spooler model also available. 


Bay Technical Associates 
P. O. Box 387, Bay St. Louis, MS. 39520 
601 - 467-8231 
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FOR $4995 YOU CAN NOW HAVE А COMPACT, COMPLETELY 
INTEGRATED SYSTEM WITH A 12 INCH DIAGONAL NON-GLARE 
HIGH RESOLUTION COLOR MONITOR, DUAL 400 KB DRIVES AND A 
DOT MATRIX 140 CPS BI-DIRECTIONAL PRINTER. 


Operating Systems 


8 BIT | 
Standard: CP/M | 
Optional: MP/M II 

with CP/NET* 

MP/M II with up to 4 users. 


16 BIT CPU 


MS DOS* 

(IBM PC Compatible) 
CP/M*86 А 
(CP/M, МР/М Compatible} 


and much more... 


Wide Variety of Software to choose | 
from (also an 8/16 BIT System.) __ 


THE POWERFUL, VERSATILE, ВМС SYSTEMS INC. CANADA 
EASY TO USE BMC if 800 IS 1900 Avenue of the Stars COMPUTER 
NN NUNT Penthouse Suite 2840 

ISTRIBUTED BY: Century City, California 90067 1285 Britannia Road, East 
“CP/M, MP/M and CP/NET are (213) 557-9002 Ontario, Canada LAW 1C7 
trademarks of Digital Research. 1-800-BMC-8003 (416) 677-7972 
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CP/M’ Users: 


Access IBM 
with ReformaTTer™ 


ReformaT Ter conversion software lets 
you read and write IBM 3740 disk- 
ettes* on your CP/M or MP/M system. 


ReformaTTer is ideal for CP/M users 
who want 

* Access to large system data bases 
е Distributed data processing 

е Offline program development 

* Database conversion 


With ReformaTTer, you have the 

ability to 

e Bidirectionally tranfer complete 
files between CP/M and IBM 

* Automatically handle ASCII/ 
EBCDIC code conversion 

е Display and alter ІВМ 3740 direc- 
tory and data 


Enjoy the same advantages of main- 
frame access that other ReformaTTer 
users have. Customers like Upjohn, 
M&M/Mars, The United Nations, 
Arthur Young & Co., Sandia Labs, 
FMC Corp., and Stanford University 
all use ReformaTTer. So can you. 


Other versions of ReformaTTer con- 
version software include 
CP/M + DEC (RT 11) 
TRSDOS Mod. II + CP/M 
TRSDOS Mod. II + DEC (RT 11) 
Order ReformaTTer today for only 
$249, 


“ІВМ 3740 basic data exchange format. Refor- 
maTTer requires опе 8" floppy drive. 


(415) 324-9114 


TWX: 910-370-7457 
467 Hamilton Av., Suite 2, Palo Alto, CA 94301 
CP/M is a ҒЫН; trademark of Digital Research 

iPlease send complete information on the follow-1 

ling versions of ReformaTTer______ 
pO Please send ReformaTTer CP/M = IBM. му! 

I check for $249 (plus $5 shipping. Cal. 4 

Res, add 6'/2% sales tax). О Charge to my 4 

311 VISA O MasterCard. 


QQA———————— «A — 


й 

{| 

1 Signature ч 
i Name - 
e -— 0 o o o c 
Street — ____________ 
I City 
i 

0 

D 

! 

J 


1 State тір 


Май to MicroTech Exports, Inc. 
} 467 Hamilton Ave., Palo Alto, CA 94301 


170 January 1983 © BYTE Publications Inc 


PERSONAL COMPUTER 
SHIPMENTS IN THE U.S. 


MILLION UNITS 


86 
YEAR 


87 88 89 90 91 


Figure 2: The predicted shipments of personal computers in the U.S. broken down into 
three market segments: businesses, homes, and educational institutions. Although a 
majority of personal computers will continue to end up in businesses, an increasingly 
larger portion will be purchased by home users and schools. 


Wang, the path to greatest success 
leads (as it always has) directly into 
the business market. 

Accordingly, DP managers and 
other business users can expect 
enhanced marketing and advertising 
campaigns directed at them, and 
more systems permitting a great 
variety of applications will be pro- 
moted in the marketplace with gusto. 

The reason for this enthusiasm is 
that the potential business market is 
huge. Approximately 55 million 
white-collar workers are employed in 
the U.S. alone. At the end of 1982, 
1,600,000 systems were spread 
among U.S. business establishments; 
thus only 1 out of every 34 white- 
collar workers could boast a personal 
computer. 

Throughout the 1980s many cor- 
porations that have not yet purchased 
a system will buy one. By 1991, ap- 


proximately 55 percent of all 
businesses owning one system will 
have invested in an additional per- 
sonal computer. The result will be a 
substantial number of new personal 
computers claimed by the business 
sector each year. In 1983, 1,026,000 
new systems will be shipped to U.S. 
companies, bringing the installed 
base (total units installed) of business 
personal computers up to 2,642,000. 
By 1988, about 12,500,000 will have 
been installed. As we embrace the 
1990s, U.S. business establishments 
will have accrued an installed base of 
more than 15 million personal com- 
puters (see figures 2 and 3). 

U.S. households will also begin 
buying personal computers at an in- 
creasing pace, although not as rapidly 
as domestic businesses. New low- 
priced systems such as the 
Timex/Sinclair 1000 (for a review in 


Circle 284 on inquiry card. 


Call for MTT's late 
price reductions. 


PERSONAL COMPUTERS 


TOTAL UNITS 
INSTALLED IN THE U.S. 


20 


Ask about our “QED” discounts. 
VISA & MasterCard orders accepted. 


ке 
сл 


MILLION UNI S 
— 
o 
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81 82 83 84 85 


86 87 88. 89 90 91 
YEAR 


Figure 3: The predicted total number of personal computer units installed in the U.S., 


broken down by market segment. 


this issue, see page 364), the Com- 
modore VIC-20, and the Atari 400 
will appeal to finance-minded house- 
holds that once viewed personal com- 
puters as unjustified luxuries. Ag- 
gressive and clever advertising, such 
as that evidenced by Commodore, is 
aimed at the heart of the home mar- 
ket. Personal computer technology is 
becoming less a threatening concept 
and more a familiar acquaintance. 

Families with annual incomes of 
more than $25,000 will account for 
the overwhelming majority (90 per- 
cent) of households investing in a 
system. Such a system will be pur- 
chased with money set aside for 
recreation. These households will 
naturally have fairly large recreation 
funds to tap and, therefore, be willing 
to approach the personal computer 
marketplace. 

At present, 621,000 systems are 
scattered throughout U.S. 
households. One year from today, 
that number should jump to more 
than 1 million. According to our 
studies, five years from now, 4.2 


million systems will be located in 
U.S. homes; and as 1990 rounds the 
bend, U.S. home users should ac- 
count for 6.8 million systems (see 
figure 3). 

A third part of the personal com- 
puter market triad, the education seg- 
ment, will be slower to turn to per- 
sonal computers than the other two. 
Lack of response to date has been 
primarily due to the poor economic 
factors plaguing school districts and 
universities. Simply stated, school 
budgets at the local level have not 
grown at the same rate as expenses. 

Despite financial limitations, 
however, a change is in the offing. 
Computer training and literacy are on 
the rise at all levels of education. Us- 
ing personal computers as teaching 
aids, universities and colleges are of- 
fering many courses in computer 
science, while at the same time pro- 
viding easy access to the personal 
computer regardless of the student's 
field of study. 

Basic data-processing courses are 
springing up in high schools and even 


VIDEO TERMINALS 
VT 100 DECscope 
VT 18X Personal Computing Option 
VT 101 DECscope 
VT 131 DECscope 
VT132 DECscope 
ADM 3A (dumb terminal) 
ADM 5 (dumb with visual attributes) 
ADM 31 (two page buffer) 
ADM 21 (full editing/visua! attributes) 
ADM 22 (ergonomic/edit/visual att.) 
ADM 24 lergonomic/graphics/256 fifo) 
ADM 32 (ergonomic ADM 31) 
ADM 36 (DEC system terminal) 
ADM 42 (eight page buffer available} 
TI 940 (high performance, 1-page buff.) 1650 
Hazeltine Esprit | 585 
Hazeltine Esprit Il 
Hazeitine Esprit 111 
Hazeltine Executive 80 Model 20 
Hazeltine Executive 80 Model 30 


GRAPHICS TERMINALS 
VT 125 (DEC ReGIS rirmware) 
VT 100 (Tektronix 4010 emulation) 
ADM ЗА (Tektronix 4010 emulation) 1795 
ADM 5 (Tektronix 4010 emulation) 1845 
VT 100 w/TI 810 plot. (Tektronix emu.) 5920 


300 BAUD TELEPRINTERS 


LA 34-AA DECwriter IV 

Diablo 620 RO spi (letter quality) 

Diablo 630 RO spi (non-expandable) 
Diablo 630 RO (letter quality) 

Diablo 630 KSR (letter quality) 

TI 743 (portable thermal printer) 

TI 745 {port./built-in coupler) 

TI 765 (port/bubble/b-i coupler) 

600 BAUD TELEPRINTERS 

Epson MX-80 

TI 825 KSR impact 

Lj-- qq es 

1200 BAUD TELEPRINTERS 

Epson МХ-100 

LA 120 RA (receive only) 

LA 120 АА DECwriter 111 

LA 100 RO Letterprinter 

LA 12A (port./modem/coupler) ...... А 

TI 783 (Portable thermal teleprinter} 

TI 785 {port./built-in coupler) 

ТІ 787 (port./internal modem) 

TI 810 RO impact 

ТОТО РШ) козьнен cocotte 

ТІ 820 RO impact 

TUERO КО Ев; c 

ТІ 820 KSR impact 

ROO VEN fe ҚЕТКИРКИИКЕКЕИЕНЕККЕНЕ 
Lear Siegler 310 ballistic 

2400 BAUD 

Dataproducts M 200 (2400 baud) 
DATAPRODUCTS LINEPRINTERS 
B-300 (300 Ipm Band Printer) 

B-600 (600 ipm Band Printer) 

B-1000 (1000 Ipm 8and Printer) 

BP-1500 (1500 ірт Band Printer) 
(Controllers available for most minis & micros) 


ACOUSTIC COUPLERS 
Omnitec 715 (300 baud orig./full duplex) 170 
Omnitec 710 (300 baud orig/half & full) 242 
Vadic VA 3413 (300/1200 orig.) ....... 845 

MODEMS 


GDC 103A3 (300 baud Bell) 

GDC 2025/Т (1200 baud Bell) 

VA 3212 (Bell 212-A compatible) 

VA 3451 lorig./ans. triple modem) .... 
УА 3455 (1200 baud orig./ans.) ........ 
VA 2450 (Bell 201 compatible) 

VA 103 (300 baud modemphone) 


*Please call for quotation. 


systems carp. 
Applications Specialists & Distributors 
New York: 
Outside N. Y.S.: 800/645-6530 


New Jersey: 201/227-5552 
Ohio: 216/464-6688 
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516/621-6200, 212/767-0677, 518/449-5959 
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grammar schools. And, of course, 
there are those intriguing computer 
camps where children can attend one- 
to two-month courses in computer 
programming during their summer 
vacations, 

Educational institutions are grow- 
ing more receptive to computers each 
year. Their logic is simple: the invest- 
ment of often less than $300 per stu- 
dent to introduce him or her into the 
intricacies of data processing is an in- 
vestment well made. At this time, 
barely 250,000 systems exist in U.S. 
schools. By the beginning of 1990, 
that number will jump almost tenfold 
(see figure 3). 


8 Bits versus 16 Bits 

The proliferation of personal com- 
puters is not occurring in a vacuum. 
Several competitions are pulling and 
shaping the marketplace. One of 
these is the tacit yet intense battle be- 
tween 8-bit and 16-bit personal com- 
puters, 

Prior to 1981, very few 16-bit per- 
sonal computers existed. Data- 


NEW SOFTWARE FROM 
single SOURCE Solution 


22 WSMXBO-VERSION 2.1--$39. 95 


processing managers and home users 
studied the market and generally 
came away with an Apple II, а 
TRS-80 Model II, or a Commodore 
PET —all 8-bit systems. 

But soon advances in semiconduc- 
tor technology permitted a reduction 
in prices, and affordable 16-bit 
microprocessors began appearing in 


The competition 
between 8-bit and 
16-bit systems means a 
far wider selection, 
especially for the 
business segment. 


personal computers. During 1982, a 
wave of personal computers carrying 
16-bit microprocessors washed over 
the marketplace. А majority of these 
systems were built around two 
microprocessors: Motorola's 68000 
chip and Intel's 8086 chip. (Indeed, 
within the 16-bit microprocessor 
ranks, there seems to be a contest to 


| LA34 OECwriter IV Forms Ctrl. ... 
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WSMXBO- rsion 2. 1 is a print processor which extends the capabilities of 

ME Teri о optimize the printing features of the MX-BO". The extra commands 
include cre reating printing on empty pages. saving line height. chaining different 
files for MAD printing. changing strikeover character, providing an alternate 
Greek character set, and redefining control characters. WSMXBO is ideal for 
complex fonnulas. Full sub superscripts. 

INFOSOFT ACCOUNTING SYSTEM- Version 4.2--5750.00 

The INFOSOFT ACCOUNTING SYSTEM-Version 4.2 is menu-dmven. Annual 
aging of accounts, personalization for different terminal types, includes AP. АН, 
P.GL, bank account monitoring, point-of sale for sales registers, Invemtory, special 


buyers files. 
.SUPERMAILER- Version 3.7--$99.50 
SUPERMAILER- Version 3.7 is a database management system for assembling. 
printing mailing lists and making address labels. Sorting is possible by name, zip 
code, and any other user-defined parameter, SUPERMAILER can strip off sub-lists 
from the master list and may be configured to one of several disk capacities. 


.INFOSOFT CHIROPRACTIC BILLING SYSTEM 


Version 2.0--$500.00 

The INFOSOFT CHIROPRACTIC BILLING SYSTEM provides a simple menu- 
driven billing system for Chiropractic offices with multipla practicioners. The 
INFOSOFT CHIROPRACTIC BILLING SYSTEM allows the user to view all treat- 
ments fora patient нта given month, enterdaily information, list patients. enter new 
patients, sort the patient file, change the description of a treatment. age the 
accounts receivable, merge files, print labels, print statements and audit reports. 
An inventory of services and products may be kept. А database of 2500 patients 
may Бе kept on a single quad diskette. 

CYNTHIA--$149.50 

CYNTHIA, a database management system with interactive queries allows а 
user-definable system for creating order or synthesis out of chaos. All parameters 
and data-entry requiremants may be defined by the user, Each entry item may be 
merged with other similar flag. 

1 EPRINT--$29.95 

EPRINT allows the user of the Epson MXBO* full command of the printer, 
mcluding compressed printing, doublestrike. and emphasized printing, with user- 
selectable vertical and horizontal tabs. 

MSIPRINT--$29.95 

MSIPRINT ailows the user of the MSI full command of the printer, including 
compressed printing, doublestrike, and emphasizedprinting, with user-selectable 
vertical and horizontal tabs. 

j SBAPREP---Version 4.1---5500.00 

SBAPREP, Version 4.1 is a complete menu-driven package that prepares all of 
the paperwork for a Small Business Administration loan. 

order from: 


to Single SOURCE Solution 
P.O.Box 578, Concord, CA 94522 
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TEXAS 
INSTRUMENTS 


LEAR SiEGLER 


C-ITOH 


TELEVIDEO 


see who will be king of the hill, Intel 
or Motorola. In terms of numbers, In- 
tel holds an advantage. But, 
Motorola is coming on strong with its 
68000, which was chosen by Tandy 
for its Model 16.) 

As the number of systems carrying 
a 16-bit architecture increased, so too 
did the number of 16-bit operating 
systems. Currently, the two most 
popular 16-bit operating systems are 
Microsofts MS-DOS апа Digital 
Research's CP/M-86. But the com- 
petition here is also heating up, and 
more entrants, such as perhaps a 
16-bit Unix-like system, are sure to 
enter the fray. 

This competition between 8- and 
16-bit machines means a far wider 
selection of products to choose from, 
especially for the business segment. 
The various 16-bit systems now 
available—and you can bank on 
more appearing as the year pro- 
gresses—allow wider and more 
sophisticated applications. The upper 
echelon of the white-colar work 
force will turn to these 16-bit systems 


TERMINALS FROM TRANSNET 


PURCHASE PLAN • 12-24 MONTH FULL OWNERSHIP PLAN » 36 MONTH LEASE PLAN 


PURCHASE 
DESCRIPTION PRICE 


$1.095 


PER MDNTH 
12M0S 24М05 36M0S 


LA100 Letter Printer Н0..,..... 1,995 
LA120 OECwriter Ill KSR 2.295 
LA120 OECwriter ll RO ..... .. 2.095 
LA12A Portable OECwriter 2.950 
VT100 CRT OECscope ........, 1,595 
VT101 CRT OECscope ....... 1.195 
VT125 CRT Graphics + 3.295 
VT131 CRT ОЕСѕсоре ... .... 1745 
VT132 CRT OECscope . . 1.995 
VT18XAC Personal Computer Option 2,395 


TI745 Portable Terminal 

TI765 Bubble Memory Terminal , 
Т1940 CRT 

Tt785 Portable KSR, 120 CPS. 
TI787 Portable KSR. 120 CPS , 
ТІ810 RO Printer . (nts 
ТІ820 KSR Printer . же 


ADMGA CRT Termina! 
ADMS CAT Terminal 
АПМЗ? CAT Terminal 


$10 CRT Terminal 
925 CRT Terminal. 


8 950 CAT Terminal ..... 


NEC SPINWRITER | 

GENERAL ELECTRIC. 
EPSON 

TIMEPLEX 


Letter Quality, 7715 RO ...,.., 
Letter Quality, 7725KSR.... , 


2030 KSR Printer 30 CPS 
2120 КӨН Printer 120 CPS , 


MX-BD F T Printer 
ч MX-100 Print 


e. 


| ЕАО 3 Chancel Stat Maa ,.... 
 Е08008 Channel Stat Max 


"DEC is the vrademark a Digital Equipment Corporation 


FULL OWNERSHIP AFTER 12 OR 24 MONTHS = 10°. PURCHASE OPTION AFTER 36 MONTHS 


MICROCOMPUTERS 


APPLE * COMMODORE!» HP87 «DEC 


ACCESSORIES AND PERIPHERAL EQUIPMENT 
ADDUSTIC COUPER + OES « TH AMA, PAPER + RIBBONS s INTERAGO VOLES „И, Пя DA UN TS 


IRANSINET CORPORATION 


1945 ROUTE 224 UNION, N.J. 07083» (201) 688-7800 


4 TWX 710-985-5485 


800-526-4965 OUTSIDE H.J. 
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CP/M 
IBM 
APPLE 


VisiCalc® 
WordStar® WordStar®/ Peachtree 


dBASE Il" MailMerge" | EasyWriter II” Software Super Writer” 
$695 | $309 | $269 Call $249 


NOW, PAY LESS, AND GET GREAT SERVICE, TOO! 


WordStar* | dBASE II" Perfect Writer" 


SuperCalc " 


$249 $489 $189 $249 


If you're looking for rock-bottom prices ала fast, Order Tracking System™ is on the job, keeping tabs оп 
personal service, take a close look at 800-SOFTWARE. your order, every step of the way. 

Because we buy in volume, we're able to sell the Our giant inventory — опе of the largest in the United 
products you want at prices that finally make some States — also assures you of the fastest possible service. 
sense. But don't take our word for it. Compare prices Everything's in stock so you don't have to wait. 
and see for yourself! Technical support? Business software expertise? We've 

OUR SERVICE CAN'T BE BEAT. got it — and it's the best you'll find anywhere. 

We take care of you like our business depends on it. But, put us to the test. Let us prove what we've 
Daonna -dass proven to satisfied customers around the world. 

When you call 800-SOFTWARE you get the fastest That our prices are lower. That our service is better. 
delivery available anywhere. Which means that every That there really and truly is a difference. 
order is filled the day we get it. And that our unique We look forward to your call. 

CUSTOMERS TELL OUR STORY BEST! 
Rt] have been very favorably impressed with your WU It is indeed refreshing to deal with people as personable 
prompt and efficient service and excellent prices.37 and professional as you have proven to be.99 
Peter Sereny, M.D., West Hartford, Connecticut Dave Turner, U.S. N., Lubbock, Texas 


Rarely today do I have the opportunity to deal witha W Thank you very much for the very prompt service 
firm which shows such a high degree of professional ability. you gave те.77 
Aloha.99 


TO ORDER, CALL TOLL-FREE: 
800-227-4587 


In California, 800-622-0678 
or 415-644-3611 
CA residents add Sales tax. 


uu 6 800-SOFTWARE 


185 Berry Street, Suite 6820 

San Francisco, CA 94107 

Г] Purchase orders accepted 

O Prompt UPS 3 day Blue Label service 

О Call for shipping charges and our 
other low software prices. 

C] Now open Monday through Saturday. 


William Drescher, Lansing, Michigan 


FREE GIFT! 


GET 4 FLOPPY DISKETTES FREE 
WITH ANY PURCHASE, 
IF YOU ACT NOW! 


C) Your choice of 5\4” or 8" 
O Brand new 


Joe Neil, Lihue, Hawaii All letters on file. 


© Copyright 800-Software, Inc. 1982 
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COMPUTER GEAR—WHOLESALE! 


Purchase your Hardware and Software directly from an OEM/Systems Integrator. Take advantage of our buying power! We stock 
а іші line of Board Level Components, Software, and Peripherals ior all Ihe Popular Machines in use loday These include 
5-100. GODBDUT. MORROW. APPLE, IBM PC. TRS80. OSBORNE, HP. NORTHSTAR. SUPERBRAIN. NEC. 2/H-89. XEROX. and many 
others. Call for your needs. 


We'll give you the Lowest Prices. and the Technical Support and Know-How we are quickly 
becoming well-known for. 


Satistied Customers Nationwide! The Nation's Custom Systems House for Business. Education. Science 


SOME OF OUR CURRENT SPECIALS: 
MICROSOFT MBASIC 80 $199 е ASHTON-TATE dBASE ІІ $459 e SYSTEMS PLUS ҒМ581 $299 
MICROPRO: WOROSTAR $259, SPELLSTAR 5159, MAILMERGE $99, PACKAGE-ALL THREE $489 


COMPUPRO 


2-80 CPU $219 INTERF 2 $189 3 
8085/88 — $319 INTERF 3 5445 МІ0-Х2 VIDEO BO 5319 


| 50 SYS VOB-8024 $459 
Disk 1 8358 со Seel IBM PC/2DR/MON $3749 
пам JE MS СР 22 iue SSM VB2 VIDEO 5199 
oH PERTEC 5/4” 05005125 
МР/М 816 576 

or Pull ues B. $5675 C. 572994 MORROW MULTI/O $279 
SSM VB3A $399 QUICKCODE $219 QUICKSCREEN $129 SUPERCALC $225 
TELEVIDEO TERMINAL SALE: 925 - $749 SANYO 12" СА(НІ RES) $209 АМПЕК 3006 $159 

LIMITED SPECIAL: USI 12” AMBER MONITOR-20MHZ (SHARPER THAN SANYO) $199 


WE ARE THE LARGEST ІМ THE CUSTOM CONFIGUARTION OF COMPLETE STATE-OF-THE-ART S-100 
SYSTEMS, AT PACKAGE PRICING, WITH INTEGRATION, BURN-IN, & PROGRAMMING. 


New. CCT Disk Drive Subsysiems. Industrial quafity 597,87 floppy and/or had disk Eod P us". 
highest quality. ONE 504 APPLE/IBM: 5299 DUAL 8 5500: $799 TE $119 
SUPER SPECIAL: 8” GUME/SMEG SHUGART: iiku RM " 

Announcing the CCT SUPER SUPPLY: +8V@ 8 to 30A; + 16V lo ЗА+; +24 V to 10А +; eT 2A; 5V@ 2A+ 
A well-engineered, compact supply plugable to handle virlually any Mainframe/Fioppy/Hard disk combo. Cail us. 


SPECIAL: MICROSOFT IBM PC 64K RAMCARO — $298! 
Call (or any CP/M Sollware— We slock all tormals. at big discount 


MORROW DESIGNS 


NEW ME COMPLETE COMPUTER 
CP/M., WORDSTAR, MBASIC, DISK) 

1 ORIVE $945 2 DRIVES $1219 

NEW 12” GREEN TERMINAL $499 


DJDMA W/CPM $439 DJ2D WICPM $349 
65K RAM $4 MULTI VO $299 

HARD DISK SUBSYSTEMS, DRIVES—CALL 

DECISION 1 MICROCOMPUTER—CALL 


АМО SIN.BO.COMP. $675 | 


Stactly Ihe 
8 


WE HAVE А LARGE STOCK ОҒ IBM PC SOFTWARE. 
lctopra-—Microsctt —dBase 11— Spellguard— Supercalc 


wow! $$ SPECIALS $$ 0000 THROUGH MONTH END. As supplies lasi. Rainchecks may be given il possible. Cash Sales Олу! M 


CUSTOM COMPUTER TECHNOLOGY 


1 CRAFTSMAN COURT, BOX 4160, SEDONA, ARIZONA, 86340 (602) 282-6299 
PRICES 8 AVAILABILITY SUBJECT TO CHANGE. ALL PRODUCTS NEW, AND CARRY FULL MANUFACTURER'S WARRANTEES 
CALL FOR CATALOG. FREE TECHNICAL HELP TO ANYONE. WE CAN CONFIGURE BOARDS & SOFTWARE FOR YOUR SYSTEM 
PLUG-IN & GO. AZ RESIOENTS ADD APPLICABLE SALES TAX. CP/M.TM DIGITAL RESEARCH 


Need to Measure Your . 
Corporate Communications? 


Wantto define your company's image? Measure 
competitive strengths? Determine the acceptance of your 
company publications? Gauge reactions to your annual 
report? Determine the effectiveness of your corporate 
advertising? Monitor the impact of important trends and 
developments on your company's business? 


Call McGraw-Hill 
Hesearch 


Backed by 30 years of research 
experience covering scores of 
markets and fields, McGraw-Hill 
Research professionals design 
custom projects thatcan makea 
big difference in the success of 
your corporate communications 
efforts. The Corporate Commu- 
nications Research Center will 
meet your research needs 
promptly, at a reasonable price. 


Put McGraw-Hill Research to work 
for you. 
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For a quote or proposal, call 

Joan Bullen, Director-Corporate 
Communications Research 
Center at (212) 997-3517 or 
Eleanor Nicoletti, Project Director, 
at (212) 997-3095. Or, write Corpo- 
rate Communications Research 
Center, 1221 Avenue of the 
Americas, New York, NY 10020 


ү, 


If its a communications problem, we 
probably pioneered the solution. 


precisely because of their greater 
power. 

So far, businesses have used per- 
sonal computers most often for client 
records and accounting purposes, text 
editing, mailing lists, and financial 
planning. Applications such as stock/ 
investment analysis and graphics do 
not appear to be as common. The 
power of the 16-bit systems will pro- 
mote more sophisticated applications 
by businesses. Because of their price 
tag—a typical system costs $5000- 
these 16-bit personal computers will 
initially find their way into larger 
organizations. But that too will begin 
to change during the 1980s as 16-bit 
systems become less expensive. They 
will gradually supplant 8-bit systems 
within the business market segment. 

The home market segment, on the 
other hand, doesn't really have a need 
for a personal computer carrying a 
16-bit microprocessor. According to 
one of our surveys, the top four ap- 
plications in the home market seg- 
ment are, in descending order, games 
(entertainment), financial planning, 
education, and banking. The 8-bit 
machines on the market now can han- 
dle those applications as well as a 
16-bit machine. And in the case of 
games, some 8-ЫҒ machines are 
distinctly better. 

This does not mean 16-bit systems 
will not affect the home market. 
Quite the contrary, 16-bit personal 
computers such as the Fortune 32:16 
and the TRS-80 Model 16 will have 
great impact. Because of the extreme- 
ly competitive nature of 16-bit 
systems marketing, vendors of 8-bit 
systems will have to keep lowering 
their prices And as prices аге 
slashed, it is ultimately the home user 
who will benefit. 

The shift from 8-bit to 16-bit 
machines will also affect the software 
industry. For a long while, indepen- 
dent software vendors focused on the 
8-bit operating system called CP/M. 
But no longer are they concentrating 
solely on 8-bit software. Their efforts 
are more and more being directed 
toward the 16-bit world. For the 
business user this means а wider 
selection of enhanced software; and 
home users will find more software 
directed specifically toward them. 


Бе Wise. . 

Be Thrifty. %% 
Be A 
Night Owl. 


Your Own University Library Online At Home! 


If youre free between the hours of six and midnight, 
make a date with one of the world's fastest, most 
powerful online.information services — at a fraction of 
what it would cost during the business day. All you 
pay is a $50 registration fee to receive your classified 
user's password. Then, any evening, you can summon 
up a wealth of information for as little as 56 per hour. 

Technical and scientific abstracts. Medical journals. 
Government studies. Business indexes. Major 
newspapers. BRS/AFTER DARK gives you access to the 
same comprehensive data files used by BRS Search 
Service subscribers, which include major corporations 
and reference libraries throughout the world. All 
instantly accessible with simple, interactive language. 

Of course, BRS/AFTER DARK also gives you valuable 
peripheral services like a home-computer Newsletter 
and nationwide communication via electronic mail. 
Plus, shop-at-home services and instant software 
delivery programmed for the very near future. 

Dont let another evening go by without BRS/AFTER 
DARK. All you need is your phone and any dial-up 
system or terminal. For more information about 
BRS/AFTER DARK, just fill out the coupon 


Circle 54 on inquiry card. 


Sign meu pas a BRS/AFTER DARK subscriber for a one- 
time subscription fee of $50. (Basic user's rate as low as 
56 hour.) BY 1/83 


О Charge to MASTER CARD/VISA (circle one) 
Acct.No, EES 
LJ Send more information 


Зате 
NAME 
ADDRESS 


| 3D 
Mail to: BRS e 1200 RT. 7 € LATHAM, NY 12110 € (518) 783-1161 


Photo 1: The Osborne 1 portable computer. 


In short, the division of the per- 
sonal computer marketplace into two 
segments, &-bit and 16-bit systems, 


will mean a greater selection for users ` 


in terms of both price апа perfor- 
mance, 


Portable Systems 

One of the biggest changes in the 
personal computer marketplace dur- 
ing the 1980s will be a marked in- 
crease in the number of portable com- 
puters. Personal computers designed 
to be carried comfortably from one 
location to another are rapidly work- 
ing their way into the repertoire of 
sales representatives and executives 
across the country. Businesses that 
already operate an Apple or Tandy 
desktop computer are investing in 
portable units such as the Osborne 1 
(see photo 1) and using them as con- 
venient and effective tools for the 
road. 

Sales personnel, who make up 
more than 12 percent of the total 
white-collar work force, will prob- 
ably be the prime impetus behind the 
boom in portables. Even those sales 
personnel who normally interact with 
terminals or executive workstations 
will be seeking company sanction of a 
portable system to be used for 
business trips, conferences, and, yes, 
overtime at home. | 

But sales personnel will not be the 
only ones using portable units. 
Managers, professionals, and even 
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people from the clerical ranks will be 
turning to these briefcase computers. 
Consider for a moment that, depend- 
ing on system sophistication, you can 
use portables for the following pur- 
poses: accounts receivable, mailing 
lists, financial planning, stock/in- 
vestment analysis, sales tracking, in- 
ventory, limited graphics, invoicing, 
general ledger, and more—all in a 
system that can be conveniently 
transported from опе place to 
another. 

Indeed, next to processing power, 
probably the key factor is weight. 
Portable computers come in all 
shapes and sizes: The Osborne 1 
weighs about 24 pounds; the Otrona 
Attache, 19 pounds; Grid Systems' 
Compass, 9.25 pounds (see photo 2); 
and the list goes on. 

Other factors to consider are price, 
microprocessor size, and the amount 
of random-access read/write memory 
(RAM). These are good indicators of 
the operational scope of the portable 
system. Osborne, the company that 
virtually pioneered the portable com- 
puter market, is today the most 
popular. The computer's basic 
statistics are impressive even for a 
desktop unit: $1795, 280А 8-bit pro- 
cessor, 64K bytes of RAM, two disk 
drives, and a small pile of software. 

As the 1980s mature, the dominant 
trend will be toward greater power in 
smaller size. To date, the most 
sophisticated portable personal com- 


Photo 2: The Compass portable computer by Grid Systems. 


puter, and not coincidentally the 
most expensive, is the Compass from 
Grid Systems Corporation. 

The Compass offers more than 
many desktop systems. At $8150, this 
system has 256K bytes of RAM plus 
256K bytes of nonvolatile bubble 
memory and a flat display screen. It 
is, in effect, the elite choice of the por- 
tables. Corporate executives and 
other high-ranking white-collar 
workers make up the target market. 
The prestige factor alone should en- 
sure its success. 

Like the rest of the personal com- 
puters, different portables will be 
assigned to either the low- or high- 
end markets. Consumers will be able 
to select from a range starting with an 
inexpensive basic processing tool, 
priced at less than $100, and moving 
up to a sophisticated multipurpose 
computer system with a cost that 
could easily approach $10,000. Some 
key players to watch in this relatively 
new game are Osborne, Grid, 
Otrona, and IBM. 

Each year, portable systems will 
account for a larger share of total 
personal computer shipments. By the 
end of 1983, 12 percent of all ship- 
ments will be portable; by 1990, the 
share will reach 25 percent (figure 4). 


Personal Computer Pricing 

Before we discuss prices, let's 
define exactly what we mean by per- 
sonal computer. In putting our study 
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Which Spreadsheet lets you: 
Use every cell (never see “out of memory") 
Consolidate multiple spreadsheets 


Split the screen as 


often as you want 


VisiCalc. . | 
SuperCalc. . | 
CalcStar . .... 


ScratchPad 
features include: 


E Virtual Memory (never see “out of memory") 
Every cell on the spreadsheet can be used. 
Dont be misled, other spreadsheets tell you 
how "big" the matrix is, but you can only use 
a very small portion. With ScratchPad's virtual 
memory feature you can use EVERY CELL! 
Ш Consolidation (not just merging but also 
combining spread-sheets) This makes 
ocratchPad almost three dimensional. 

B Unlimited Screen Splitting 

B it/Then 

Ш Merge 

B Unlimited Title Locking 

Ш Long Strings Supported 

Ш Help file 

E Variable column width 

E Built in financial functions 


E Built in math functions 

Ш Variable formats 

Ш Automatic and selective recalc 

Ш Interface to Stats-Graph graphic package 
B More 


For virtually all CP/M, CP/M-86, and MS 
DOS compatible systems, including 


the IBM PC. 

Available from fine dealers everywhere, or 
directly from SuperSoft. 

ScratchPad: $295.00 


Japanese Distribution: 

ASR Corporation International 
3-23-8, Nishi-Shimbashi, Minato-Ku, 
Tokyo 105, Japan 

Tel. (03) 437-5371 

Telex. 0242-2723 


CP/M is a registered trademark of Digital Research. VisiCalc 
is a registered trademark of Visi-Corp. SuperCalc is a registered 
trademark of Sorcim. CalcStar is a registered trademark 
of Micropro. 


FIRST INSOFTWARE TECHNOLOGY P.O.Box 1628 Champaign, IL 61820 (217) 359-2112 Telex 270365 


PORTABLE COMPUTERS 


PERCENT OF TOTAL WORLDWIDE 
PERSONAL COMPUTER SHIPMENTS 


; (P 
1982 


1985 


(= 


1990 


Figure 4: Because of a growing response from white-collar workers, portable personal 
computers will account each year for a greater percentage of personal computer 


shipments. 
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Figure 5: Over a 10-year period, the average price of a business desktop computer 
should decrease from $3275 to $2700. Home computer prices should drop from an 


average of $530 to $350. 


together, we placed a price ceiling of 
$10,000 on personal computers. 
Home personal computers are simply 
defined as any personal computers 
that are to be used mostly in the 
home. Home system prices may or 
may not include peripherals such as 
disk drives and printers, depending 
on the computer. 
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What we considered to be the 
average price of a business system 
would cover the integral keyboard, 
monitor, and starting amount of 
RAM and only necessary peripherals, 
such as a low-cost dot-matrix printer 
and two floppy-disk drives. 

The last seven years of this decade 
will see system pricing for home and 


pet 


business users either drop or remain 
stable while products deliver more 
processing power and more RAM. 
Between 1982 and 1987, average 
system prices will drop 20 percent, 
while the average amount of RAM 
will increase over fivefold (48K bytes 
to 256K bytes). 

Beyond 1987 and into 1990, 
average prices will drop even more as 
home-user purchases of low-end 
models increase. In 1990, the average 
personal computer price, including 
basic peripherals and software, will 
be $2350, down from the early 1983 
mark of about $2600. 

Average pricing of the entire per- 
sonal computer industry, however, is 
somewhat deceptive. The crux of the 
matter is that the range of systems 
available to the buyer will be 
significantly larger in the next 10 
years than it was in 1980, 1981, and 
even 1982. 

The average price of a home per- 
sonal computer is currently about 
$530. These low-end systems are 
bought by both businesses and 
households, but their greatest poten- 
tial by far rests with the home user. 

With the exception of a few hobby 
kits, initial systems shipped in the 
home sector have for the most part 
fallen in the high-end range, i.e., 
generally $1000 or more. Until recent- 
ly, the prices of home personal com- 
puters often paralleled the prices of 
business personal computers. There 
seemed, for instance, to be almost as 
many Apple IIs being set up in U.S. 
homes as there were in U.S. 
businesses. 

Last year more companies like 
Commodore and even Timex became 
aware of the home market. The key 
to their marketing tactics, which 
many other companies will follow, is 
aggressive marketing through low 
prices. They know that home users 
recoil from the idea of paying what in 
many instances is the price equivalent 
of a fine used car for what remains in 
many eyes to be an elaborate toy. 
Therefore, much of the potential 
home-user market has remained un- 
tapped. Low-cost systems with 
enough RAM and application poten- 
tial to be useful are what home users 
are now after. 
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ІВМ is a trademark of International Business Machines 
(D 1982 Computer Peripherals Inc. 
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P&T CP/M2is 
GROWING , 


C 
ves c. 

ey me uno 
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a (от Бу 
p^ Quiet? 


Start with a Model II floppy system and 
grow into a hard disk. Since all P&T 
CP/M 2 systems are fully compatible, 
you will have no conversion worries. 
Special note: P&T hard disk systems 
allow you the user to configure logical 
drive assignments to yourspecifications. 
Write for more details. 

Prepaid VISA, M/C, or COD orders accepted. 
All prices FOB Goleta and subjectto change. 


CP/M із а regislered trademark of Digital 
Research. TRS-80 is s trademark of 


The home market, accordingly, 
will see the average cost of a low-end 
system fall from $530 in 1982/1983 to 
$370 by 1990 (figure 5). Home users 
can look forward to more personal 
computers breaking the $200 and 
$100 barriers as manufacturers gear 
up production and begin slashing 
prices to compete in what is rapidly 
becoming an overcrowded market. 

Although the typical cost of a per- 
sonal computer sold in the business 
segment has recently been substan- 
tially higher than the price of a 
typical home system, the average 
business system too will enjoy a 
reduction in cost. Between 1983 and 
1990, the cost of a typical business 
system will drop from $3300 to 
$2700. 

Probably the single factor carrying 
the greatest weight for business 
system pricing is the battle between 
8-bit and 16-bit systems. The new 
breed of personal computers, those 
built around 16-bit microprocessors, 
is generally priced at about $5000. A 
majority of 8-bit systems is ap- 
proximately half that amount. Fur- 
thermore, 8-bit systems, in order to 
compete in both home and business 
markets, will continue to undergo 
price reductions. Prices of personal 
computers for business will naturally 
follow suit. 

The final outcome of this price 
jockeying will be a truly complete 
range of personal computers. Dif- 
ferent systems boasting different 
characteristics and carrying vastly 
different price tags will be available. 


Companies on the Move 

As 1983 begins to roll, three prime 
contenders for the personal computer 
crown emerge: Apple, Tandy, and 
Commodore. No surprise there. The 
question is, with established 
behemoths like IBM, and dynamic 
newcomers like Sinclair, will the “Big 
Three” still retain that title as the 
decade comes to a close? 

What will ultimately determine the 
answer to that question is the market 
focus the various competitors adopt. 


segments. For example, it is indis- 
putable that the biggest potential 
market is the home market. If the 
home segment were to live up to its 
potential, the company that could 
win the lion’s share of that market 
(Timex/Sinclair?) would steal away 
the personal computer crown. But, 
home consumers are for the most part 
still extremely wary about the 
relatively new personal computer 
technology. Although they will 
gradually open their doors to per- 
sonal computers, their purchases will 
not even come close to the number of 
systems absorbed by buyers from the 
business market, that is, at least not 
by 1990. 

The business market holds the 
greatest immediate rewards for per- 
sonal computer vendors. Business 
users will pay higher prices, make 


multiple system purchases, and, 
guided by the data-processing 
manager, boldly explore all the 


diverse avenues in the personal com- 
puter terrain. All the major vendors 
are aware of this. 

Through the 1980s, then, the 
greatest emphasis will be placed on 
the business market. Apple, Tandy, 
and Commodore each have 
penetrated this market very nicely 
and established a good position. 

But IBM, DEC, Wang, Burroughs, 
and other data-processing and office- 
product companies are already be- 
sieging that position. And they havea 
background in the U.S. business 
marketplace that will help facilitate 
the entire sales process. 

Look at IBM. Big Blue shipped 
40,000 systems in the first five 
months of market participation. 
DEC, Wang, and several of the other 
larger contenders should run into lit- 
tle difficulty following suit. 

Accordingly, during the next seven 
years, the lead of the Big Three will 
erode. Іп 1983, Apple, Тапау, and 
Commodore will, between them- 
selves, record 54 percent of world- 
wide personal computer shipments 
totaling 2.2 million units (19.3 per- 
cent, 17.7 percent, and 17.0 percent, 


respectively). 

By 1990, the competition will have 
severely narrowed the gap. IBM will 
claim 11 percent of 1990 shipments, 


Corporate market emphasis will vary 
depending on the structure of present 
strategies, and the unfolding develop- 
ments within each of the three market 
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PICKLES pens 


Completely Redesigned. 
Now, the Grappler+. 

The original Grappler was the 
first graphics interface to give 
you hi-res screen dumps from 
your keyboard. The new 
Grappler+ with Dual Hi-Res 
Graphics adds flexibility with a 
side-by-side printout of page 1 
and page 2 graphics. 

Interfacing the Grappler+ to a 
wide range of printers is easy 

as changing a dip switch. 4K of 
exclusive firmware makes the 
Grappler+ the most intelligent, 
full-featured Apple® Printer 
Interface made. And, the 
Grappler + is Apple Ili compatible’ 


Up to 64K Buffer Option 

An optional Bufferboard can now 
be added to all existing Grappler 
and Grappler + interfaces. See 
your Apple Dealer for details. 


"Requires additional sottware driver. 
"*Requirea graphics upgrade. 


©Orange Micro, Inc. 1982 
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CPM is a registered trademark of Digital Research, Inc. 


Apple is a registered trademark of Apple Computer, Inc. 


The Grappler+ Features: 

е Dual Hi-Res Graphics » Printer 
Selector Dip Switch е Apple IlI 
Compatible* • Graphics Screen 
Dump * inverse Graphics 

e Emphasized Graphics е Double Size 
Picture е 90? Rotation * Center 
Graphics * Chart Recorder 

Mode * Block Graphics * Bell 
Control « Skip-over-perf «Left and 
Right Margins * Variable Line 
Length • Text Screen Dumps. 


The Grappler + also works with 
Pascal and CPM. 


The Grappler + interfaces with 
the following printers: 

е Anadex * Centronics • Datasouth 

• Ерѕоп" * е NEC • C.ltoh * Okidata’ * 


The original Grappler is available for 
IDS 460, 560, Prism, Microprism. 


гах А 
@ Orange Micro 


1400 North Lakeview 
Anaheim, California, 92807 


U.S.A. 

(714) 630-3620 

Telex: 183511 CSMA 

Foreign Dealer Inquiries Welcome 
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SOFTWARE 


PLOTWARE-z 
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Оп ALTOS, APPLE, 
OSBORNE, ZENITH, 
and most others. 


THE MOST COMPLETE: 

Use THREE ways: 

1, “MENU” GRAPHICS (easy, friendly) 
2. "COMMAND FILES" (powerful, flexible) 
3. "COMPILER LINKED" (Fortran, etc.) 
Use on: most CRT's, dot matrix printers, 
plotters, word processing printers 

THE MOST PROVEN: 

2 years in the field 

THE MOST IMPLEMENTED: 

1. 8 bit and 16 bit machines 

2. USER MODIFIABLE 

3. many applications programs 


$399 complete 
$35 manual only 
VISA, MC, C.O.D., CHECK, М.О. 


THE ENERCOMP 


COMPANY 


P.O. Box 28014 
Lakewood, Colorado 80228 
(303) 988-1648 


Also Available Through 


WESTICO 


The Software Express Service 
25 Van Zant Street е Norwalk. Connecticut 06855 


(203)853-6880 * Telex 643788 


and selected dealers. 
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THE CHANGING MARKET SHARE OF 
WORLDWIDE PERSONAL COMPUTER SHIPMENTS 


OTHER APPLE 
25% \ 21% 
TIMEX TANDY 
SINCLAIR 19% 
12% EP 
IBM COMMODORE 
6% 18% 
1982 
1.5 MILLION UNITS 
TOTAL 


OTHER 
44% 


APPLE 
12% 


TANDY 
12% 


COMMODORE 
12% 


11% 


TIMEX 
SINCLAIR 
10% 


1990 


9.8 MILLION UNITS 
TOTAL 


Figure 6: As the 80s progress, the top five contenders for the personal computer crown 
will be Apple, Tandy, Commodore, IBM, and Sinclair. But, although the market will 
expand, the present Big Three—Apple, Tandy, and Commodore—will lose much of 


their present market share. 


exceeding 9.8 million systems. At the 
same time, Apple will ship 11.6 per- 
cent; Tandy, 11.5 percent; and Com- 
modore, 11.9 percent (figure 6). 
Commodore, therefore, will even- 
tually assume a slim market lead in 
shipments, thanks to а strong 
worldwide presence, and an almost 
equally divided tapping of both the 
home and business market reservoirs. 
But close behind and nipping away at 
the lead will be companies like IBM, 
DEC, NEC, and, of course, Timex/ 
Sinclair. 

Users can also look forward to new 
systems from unfamiliar sources. Last 
year showed conclusively that there 
still is enough time for more last- 
minute entrants into the personal 
computer race. In 1982, at least 10 
new manufacturers announced plans 
to market a personal computer. But, 
although more will do likewise in 
1983, the number will not be quite as 
high. 

In the past three years, the influx 
rate of entrants into the personal 
computer marketplace has been 
nothing short of incredible. So far, 
the market has been open enough to 
support just about any and every in- 
terested vendor. But by 1990, too 
many personal computer vendors will 
be competing for a market that can 
no longer support them all. The in- 
evitable outcome, by 1990 or perhaps 
as early as 1988, is an industry 
shakeout. 

When looking back at the 1980s, 


future analysts will no doubt 
characterize it as a decade of transi- 
tion for the personal computer in- 
dustry. In this time frame, the per- 
sonal computer industry will achieve 
maturity. System capability will 
undergo a constant upgrading, ven- 
dors will widen product lines, and 
buyers from each segment will in- 
crease their spending. In 1990, 
worldwide personal computer 
revenues will exceed $23 billion; 
domestic revenues, $14 billion. 

Increases in memory storage, 
greater processing power in more 
compact sizes, and a general lowering 
of system prices will combine to effect 
an overall enhancement of the con- 
sumer's image of personal computers. 

In the final analysis, what has hap- 
pened in the early 1980s and will con- 
tinue throughout the mid and late 
1980s is the unfolding of a technolog- 
ical revolution. The advent of a more 
affordable, accessible, and versatile 
personal computer and its potential 
market acceptance have always 
promised to have enormous impact 
on U.S. businesses and homes. The 
coming-of-age of these small systems 
reflects not only a growing awareness 
on the part of industry of the needs of 
the mass market, but also a growing 
acceptance of personal computers in 
the minds of more and more con- 
sumers, who are now turning con- 
fidently to the personal computer 
marketplace, and who will continue 
to do so throughout the 1980s.8 


HOW TO SELLMORE SOFTWARE 


THE PromptDoc’ 
MANUAL MAKER 


You know better user manuals sell more software, but 
how do you make better user manuals? How do you 
identify just the right details to motivate prospective 


Introducing Computer-assisted Writing 
Imagine asoftware product that prompts you through 
the process of planning, outlining and writing a user 
manual and even supplies boilerplate introductory and 
transitional text. Envision reducing your user manual 
preparation process to this: 
1. Select boilerplate chapter files 
2. Edit chapter tables of contents 
3. Pause while computer builds a skeleton manual 
in preformatted CP/M® text files 
4. Use your word processor to edit the skeleton 
manual into a working draft 
5. Tell computer to build a Table of Contents; 
publish review draft 
6. Revise, polish and publish manual as instructed 
by documentation 
Compared to your current process that may sound 
more like a software maker's dream than areal product. 
It’s a dream all right—a dream come true called the 
PromptDoc® Manual Maker. It’s the only product of its 
kind. 


Consider These Benefits 

Improved productivity—with PromptDoc® you can 
gain as much as 40% on typical manual writing jobs. 

Project control—with prestructured modular chapters, 
writing tasks can be segmented without losing continuity. 

Manual uniformity—by product, by product line, by 
company. 

Quality assurance—the boilerplate files help assure 
completeness and usability; the PromptDoc® Writer's 
Guide gives publishing instructions. 

Proven performance—based on the PromptDoc® 
methodology, the structures and outlines have been 
proved in myriad applications for the past four years; 
now we’ve tailored it specifically for the commercial 
software vendor. 


Reasonable Price 
$245 for software and two manuals, $45 for manuals 
only (add $5.00 for shipping and handling). This product 
will begin paying for itself the minute you start using it 
| and continue making you money each time you publish 
a manual. What could be more reasonable? 


CP/M* Compatible;Uses Your Word Processor 

Now available for use with WordStar? and other word 
processors on the Apple® Il with the Softcard® and on 
standard 8" CP/M? systems. 
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software marketing bulletins 
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users to buy? How do you organize these details into а 
sequence that makes sensato first-time users while it 
provides ongoing reference to veterans? How do you 
format and package a manual so it's attractive enough to 
get attention yet clear enough to be readily understood? 

And, how do you do all this at a pace that keeps up 
with your product release schedule? The PromptDoc* 
Manual Maker is the answer. 


See Your Dealer For a 
Demo or Use The Coupon 
Now 

Y ou know a better way to 
make better manuals can 
E enhance your competitive 
position. Why wait another 
minute? Seeyour dealer for 
a demonstration or complete 
the coupon now and mailitto 
PromptDoc®, 833 West 
Colorado Avenue, Colorado 
Springs, CO 80905. Or, if 
you'd rather not wait for the 


Prompt Doc is aregistered trademark of Prompt-Doc, Inc. Apple and Apple 
ll are registered trademarks of Apple Computer Inc. Softcard is a registered 
trademark of Microsoft Corporation. CP/M is a registered trademark of 
Digital Research, Inc. WordStar is a registered trademark of MicroPro 
International Corporation. 
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Configuration: O Apple П CP/M O 8" CP/M 
О Send manual only. 
О My check is enclosed for $.. 1 O UPS COD. 


O You may charge ту VISA Master Card 
Account Ж _ 
Amount $ Expiration Date 


Signature — = 3  .— . 5 0 
О І need more information. Send it to the address above. 
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Fruitful Connections. 


_ There are more people in more 
places making more accessories 
and peripherals for Apples than 
for any other personal computer 
in the world. 

Thanks to those people — 
in hundreds of independent 
companies — you can make the 
humblest 1978 Apple II turn tricks 
that are still on IBMS Wish List 
for 1984. 


Butnow were coming out with 


our veryown line of peripherals Now the same kindly dealer who 

andaccessoriesfor Apple®Personal keeps your Apple PC in the pink 

Computers. can do the same competent job 
For two very good reasons. for your Apple hard-disk and your 
First, compatibility. Weve Apple daisywheel printer. 

created a totally kluge-free family So if youre looking to expand 

of products designed to take full the capabilities of your Apple Il 

advantage of all the advantages or III, remember: 

built into every Apple. Now you can add Apples to 
Second, service and support. ^ Apples. 


Gutenberg would be proud. 


Old Faithful Silentype? has now been joined by New Faithfuls, the 
Apple Dot Matrix Printer and the Apple Letter Quality Printer. 

So now, whatever your budget and your 
needs, you can hook your Apple toa printer 

thats specifically designed to take advan- 

tage of all the features built into your 
|} Apple. With no compromises. 
T The 7х9 Apple Dot Matrix 
A mer Printer is redefining “correspondence 
pai Uality" with exceptional legibility. 
With 144x160 dots per square inch, it can 
also create high resolution graphics. 

The Apple Letter Quality Printer, 
which gets.the words out about 3376 
- fasterithan other daisywheel printers 
in its price range, also offers graphics 
Ў capabilities. See your authorized 
” Apple dealer for more information and 
Ё” demonstrations. Because, unfortunately, all 
the news fit to print simply doesnt fit. 


mw 
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(01983 Apple Computer Inc. 


Apple Computer Ine, 20525 Mariani Avenue, Cupertino, California 95014 
For the authorized Apple dealer nearest you, call 800-538-9696 (800-662-9238 in California} 
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A joy to behold. 


The new Apple Joystick II is 
the ultimate hand control device 
for the Apple II. 

Why is it such a joy to use? 

With two firing buttons, its 
the first ambidextrous joystick — 
just as comfortable for lefties 
as righties. 

f course, it gives you 360° 
cursor control (not just 8-way like 
some game-oriented devices) and 
full X/Y coordinate control. 

And the Joystick II contains 
high-quality components and 
switches tested to over 1,000,000 
life cycles. 

Which makes it a thing of 
beauty. And a joystick forever. 


Ip the creek 
| without 
n paddle? 

Or lokt in space? Or down in 
the dungons? 

Whafever your games, you'll 
be Һарр to know that someone 
has finally come out with game 
paddle#built to hold up under 
blisterigg fire. Without giving you 
blister 
Ар е Hand Controller II 
game pakidles were designed with 
one тесей discovery in mind: 

y playing games get 
excited ard can squeeze very, very 
hard. 

So we аде the cases extra 
rugged. № есі switches tested 
to 3,000,00 Не cycles. We shaped 
them for holding hands and placed 
the firing Dfitton on the right rear 
side for makimum comfort. 

So уо never miss а shot. 


Circle 29 on Inquiry card. 


reserved for computers 


A storehouse of knowledge. 


and reliability, you need only store 
one word of wisdom: 
Apple. 


If you work with so much data 
or so many programs that you find 
yourself shuffling diskettes con- 
stantly, you should take a look at 
Apples ProFile the personal pu 
mass storage system for НИР _ | 


the Apple III Personal y^ 

Computer. Т 
Т 
, 
l 
| 


> 


This Winchester-based 
5-megabyte hard disk 
can handle as much data 
as 35 floppies. Even more 
important for some, it 
can access that data 
about 10-times faster 
than a standard floppy 
drive. 

So now your Apple 
Ш сап handle jobs once 


costing thousands 
more. 


Asforqualiy 4 


Launching pad for numeric data. 


Good tidings for crunchers of 
numerous numbers: 

Apple now offers a numeric 
keypad thats electronically and 
aesthetically compatible 
with the Apple II 
Personal Computer. | 
So you can enter 
numeric data à 
faster than Ly 
ever before. p 4 


because unlike some other Кеу- 

pads, it can actually function as a 

calculator. 

The four function keysto the 

left of the numeric pad should be 
Das of special interest 
to people who use 
VisiCalc® Because 
| they let you zip 
around your 
work sheet more 


The Apple easily than ever, 
Numeric Key- | ! 3 adding and 
pad II has | deleting entries. 


a standard With one 


calculator- . hand tied be- 
style layout. ams hind your 
Appropriate, back. 


VisiCak fsa registered trademark of VisiCorp. Inc 


Meet You at the Fair 


High-tech meets an old tradition at the US Festival. 


Saturday, September 4, 1982, 8:30 
a.m. Glen Helen Regional Park, San 
Bernardino County, California. The 
desert sun hangs low, the air still clear 
of windblown dust, the surrounding 
mountains starkly etched brown and 
stone-white in the low morning light. 
A campground slowly stirring to 
life—100,000 people camped in a 
sandy treeless desert wash — 100,000 
people who had been amazingly con- 
siderate and quiet the night before, 
despite media fears of mass orgies and 
punk-rock terror. The US (United in 
Song) Festival, Steve Wozniak's 
$12.5-million gamble on human 
nature, is into its second day. 

To the south, a perfect amphi- 
theater the size of 40 football fields 
has been created. A stage the size of 
an office building towers above with 
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500,000 digitally coordinated watts of 
perhaps the finest sound system ever 
assembled. The festival has its own 
interstate off-ramp and its own air- 
port control tower, deserves its own 
zip code, and, with a total attendance 
of about 250,000, is larger than any 
one of the 14 smallest members of the 
United Nations. It is Wozniak's folly 
or Wozniak's gift to the "US" genera- 
tion, depending on your perspective. 
And it is the first rock concert ever to 
feature a computer technology ex- 
hibit. 

The music doesn't start for at least 
two hours, but already a steady 
stream of people heads into the 
festival grounds. Joining the cattle 


drivethrough the entrance gate, pass- : 


ing the innumerable booths selling 
soft drinks, food, and rock memora- 
bilia, I head down to the three large 
circus tents that house the computer 
exhibits. Wozniak (cofounder of Ap- 
ple Computer Inc.) thought you 
could mix rock music and computers. 
Friday was the trial run. And it's 
working. 

The exhibitors are feeling pleased. 
Yesterday was good, the traffic is 


coming through. In fact the exhibitors 
are feeling smug. They are the 
pioneers —they bet this thing would 
work and risked at least $1000 on 
renting and running a booth. They 
trusted Woz's latest crazy idea and 
feel it paid off, and they sound a note 
of contempt toward those in the trade 
who couldn't see how the rock crowd 
could benefit them. The exhibitors 
here feel vindicated — they knew this 
would work, they knew you could 
reach out to the masses. In short, they 
shared Woz's dream and participated, 
while the bulk of the industry stayed 
back. 

I wander about, people-watching, 
talking with exhibitors, checking out 
the displays. There's something oddly 
familia about this—the heat, the 
tents, the music, the technology. Yet 
this is supposed to be a novel ex- 
perience . . . but wait, this déjà vu is 
nothing more than recollections of 
sultry August days in rural Johnson 
County, Indiana. Woz has reinvented 
the county fair! 

Suppose an International Harvest- 
er, John Deere, or Funk Hybrid Seed 
dealer wanted to introduce his prod- 


The Uni FLEX" 
Operating 4 
System 
extracts 


from the 8 bit 6809 microprocessor allowing it to 
outperform many 16 bit systems 


With the UniFLEX™ Operating System, the 
8 bit 6809 microprocessor can 

perform aswell aslarger CPUs in a multi- 
user, multi-tasking environment. 


Independently developed from the 
ground up, UniFLEX™ closely models the 
featuresfound in the UNIX" Operating 
System. And in two years of use, UniFLEX™ 
has proven the abilities of the 6809 to 
perform large system functions when 
incorporated into a properly designed 
mainframe. 


Some ofthefeatures supported include: 

e fullmulti-user, multi-tasking capabilities 

e hierarchical file systems 

e device independent l/O 

e four Gigabyte disk capacities 

e fullfile protection 

e inter-Task communication via pipes 

e |/O redirection 

е task swapping for efficient memory 
usage 

e fullrandom-access files 

e comprehensive shell command 
language 

e foreground-background jobs 

е electronic mail and printerspooling 

e system accountingfacilities 


The support software currently available 

foruseunderUniFLEX"" is extensive. 

Asampling ofthe programs available 

includes: 

e native C compiler (full 
implementation) 

e native Pascal compiler 

e FORTRAN 77 ANSI Subset compiler 

e COBOL compiler with ISAMfiles, Report 
Writer & Sort/Merge 

e Extended BASIC interpreter 

e Extended BASIC precompiler 

e textediting and processing software 

e enhanced printer spooler 

e variety ofabsolute and relocatable 
assemblers 

e debug and diagnostic packages 


Technical Systems Consultants, Inc. also 
offers a line ofsingleuserFLEX"" software 
products for 6800 and 6809 processors. 
Forthose having an absolute needfora 
16 bit processor, UniFLEX™ will be avail- 
able through OEM licensing arrange- 
ments forthe 68000 microprocessor. 


Please call or write for additional | UJ | 


information on individual products or 
OEM licensing arrangements. 


"Es 


technical systems 
A= consultants, INC. 


111 Providence Road 


UNIX™ is a trademark of Bell Laboratories. 
FLEX™ and UniFLEX™ are trademarks ofTechnical 
Systems Consultants, Inc. 


Chapel Hill, North Carolina 27514 
(919) 493-1451 


WE'RE STARTING THE NEW YEAR WITH A NEW МАМЕ 


COLUMBIA 


Completely серме with әй 18M PC 
seltwor опа perquhesoi Corda. 


PFeatwes М-е 8088 processes, 120% RAM 


Word Processor (D). , 
MicroSolt BASIC (D) . 


^ [ Centipede (cartridge) 


біз: Raiders (cartridge) 


PC-5000 Computer , Cafflor Details 
PC 8001A Microcomputer(32K) ..,..... Tag 
РС-8031А Dual mini-disRdrives . .. . 749% 
PC-8012A l/OUntt, 32K,7 siots ......... 458% 
32K Memory Card (lor 6БАҚ),..,.,,.....169% 
Rentec Wedge Expansion w/d2K . . 469" 


| We carry more NEC computiie зеге 


HUNDREDS OF ITEMS IN 
OUR WINTER CATALOG 
SEND $1.00, CREDITED 
TO YOUR NEXT ORDER 


Chronograph . . 


uct to American farmers at the turn of 
the century. How would he do it? The 
county fair. He'd provide a good 
time, including a midway, horse 
races, beauty pageant, and country 
music. And he'd bring in his finest 
new tractor and combine and put 
them on display. The average farmer 
most likely couldn't afford the equip- 
ment, probably didn't even need it, 
but he'd look at it and admire it. So 
maybe he doesn't buy the combine, 
but he does buy the plow, and two 
years down the line when his 
neighbor is in the market for a trac- 
tor, he puts in a good word for the 
product he saw at the fair. And so 
gradually the fruits of the nineteenth- 
century industrial revolution reach 
out to the mass markets of the coun- 
tryside and life changes beyond 
recognition, 

Woz may have never been to a 
rural county fair, but he's got the idea 
down perfectly. With the county fair 
the fruits of the industrial revolution 
came to the rural masses; with the 
techno-rock concert the fruits of the 
information revolution can come to 
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Ж. ATARI 


ATARI SOFTWARE 


Macro Assembter & Text Editor{d) ....69% 
| Pac-Man (cartridge) ...... 


| Missile Command (cartridge) . 


Space Invaders (cartridge). . 
| Caverns of Maratdisk) ... ... 
Assembler/Editor (cartridge) 


We tatty much more soffware for ATARI 


MO DE MS Add 95.00 for each addifional 64K 
NEC PC-8001 Software m QUADRAM 
NEC CP/M Operating System... _.. . 125" 
WordStar by are E 179% ANCHOR AUIOMATION. INC Ouadboards with бега! and Parallel poris, 


Smairtmodemii 300 baud . 
Smartmadem 11 1200 baud 


= = B m FC COMPATIBLE 
- HARDWARE 


(commodore 


PRINTERS 


| Anaden $501A 


ме” 
Smith Corona (® or Ру e adii 
Pacemark 2350 360 CPS эм” 
Cu 

«392 C. Itoh 
j Ғ1535СЕЗ5(рағәЛе & sariat CALL 
| F.1040 CFS (parallel) . 13497 
F-1040 CPS fsenal)........., 13:097 
Commodore 64 and VIC 20 ProWrrer 8510 107 (parailelj . їй 
Peripherals | ProWriter 8510 10°*{seriai)..,., еген 
| FroWriter (0 1550 15" models , CALL 


iio | p: IM 


OMPLETE SYSTEMS AVAILAB 
System includes. keyboard, monochrome 
display. dual SD/DD (1 megabyte). disk 
drives, 64K RAM. parallel printer. adapter 
and DOS 1.2 & manual. 


2 бөлік Бара жәй dna bt 


ІВМ Peripherals 


МІС Modem 


64K Card 


қалына 2 э 


Percom Add on Double S«ded Orvee . 


Scotch 3M 5% 


the urban and rural masses. 

The industry, however, was split 
on the efficacy of this approach. Ap- 
ple, Atari, and Mattel had large, pro- 
fessional exhibits. Commodore was 
well represented by its dealers, with 
VIC-20s much in evidence. The new 
portable computers, 4 la Osborne, 
could be found without difficulty in 
dealer displays. But the old-line elec- 
tronics firms—Texas Instruments, 
Hewlett-Packard, Xerox, Tandy, and 
needless to say IBM—were no-shows. 

Oh well, we'll have fun without 
them. 


The Exhibitors 

To see what Apple had accom- 
plished, you just have to look 
around. Not only at the concert 
financed with Wozniak's millions, but 
also at the displays. At least 80 per- 
cent of the machines in use are Apple 
IIs, as impressive an advertisement as 
any. Apple's display is low key and 
confident — mostly hands-on demon- 
stration graphics programs, no 
games —effectively drawing the dis- 
tinction between a video game and a 


PLEASE CALL FOR DETAILS 
AND PRICES ON COMMODORE 
64 EQUIPMENT & ACCESSORIES 


VIC-20 $179 


DISKETTES 


Verbaum 574 55700. .. 
Scotch3M 5*4 SS/DD . 
Verbatim 5*4 05/00 


жәйін үр Gemini 10 107 100 CFS Fanci? rac Өте 
05:00 . тағала: woe | Gemini 1515" ft00CPS Fic: Frac раға 
олт" 10027905 | Сөй for more безен өл the бети! ino of 


ШП Майлы 3%. 85/00 
Helonel 81; 06/00 


VIC 1541 Disk Drive 

Datasette Program Recorder 
Joystick Controller 

VIC 1525 Graphic Printer 

VIC Super Expander 

BK RAM Cartridge , , 

16K RamCartridge " 

VIC RS-232C Terminal inter!ace 


L1-- m 
MX.80 F/T Type Il w/graphics 
MX.100 Type ll wigraphics 


oe hove geet Dhaba as is, lew 


CALL 
CALL 


— Apparat Combo Card wicabie . 255" 
Apparat CocwCalendar card 99" 
i and Svmtec Hi Res Lightpen 135” So fiware IDS MiccoPrism (80 column) е” 
Prism 132 Colar(ail options) 114997 
C MN 34% Software Атанаріе Now. 
жез re Майпо List System 
Шы Word (text) Processor. . 
ae Combo Pius 64K with on-board Serial fine Mbo agemen 
Parallel, and ClocksCatendar. . 449™ 
Besar 24 ч APPLE, ATARI & 195-80 Program Loaders | 8023 impact Dot Matrix... ; „e. e ATDS 
өн | 128К 598” 192 8784 256K 829" | jo the CBM 64 are Coming Soon' 3510 33 CPS Spinwrders ... PLEASE CALL 


OKIDATA к= ' 


Okidata 82A 80со!. witractor “a | 


Su MicroPro . 221189» сіоск/саіепдаг, and memory in 64K, (28K, 

Recon by Мн Signalman | (99.222) . көм 192K and 256K contigurations. PLEASE ы ке ie ET шт ASE ton 
Packages that do not require CP/M Signalman II (Atari). . 89> CALL FOR OUR PRICES. A 
General Ledger . | ..2494 ADD-ON DISK DRIVES We have dozens of accessories and pro 
АЯ АР. Inventory, Payron . С га 249” На Tandon ФМ) 100-2 Add on бете у 299" grams tor the VIC 20. please cati | GEMINI 
Report Manager : T4g" yes Percom Add-on Bungie Saded Ore 319” 
Select Word Processor . ы. 44. 199% PRINTERS 


tacos | These printers have leatures identical to 
€ the EPSON line and print taster! 


ae" 
. One 


Ергов соғарайбір gitar 


computer in а nonthreatening 
fashion. You can't walk by the dis- 
play without being handed a half 
dozen Apple logo stickers. At night, 
Apple's hot-air balloon towers in the 
sky like a giant lantern, and the 
Goodyear blimp floats overhead with 
the message "Thanks Woz." If Apple 
ever has problems making it as a cor- 
poration, it might consider applying 
for tax-exempt status as a religion. 

Atari has the largest computer ex- 
hibit, though it is concentrating on 
games and is pushing the Atari 400 
rather than the 800. Atari provides an 
interesting twist by having the 
presidents of five of the largest Atari 
users' groups present, explaining soft- 
ware and talking about their groups. 
You see the human and social side of 
the computer revolution. 

Mattel has the usual set of 
ultralow-resolution games. The 
display is just a larger version of what 
you'd find in a department store. Far 
and away the main attraction at Mat- 
tel is a new electronic drum set that 
consists of four pads about 3 inches in 
diameter, which simulates, rather im- 


OUR NAME MEANS А GREAT DEAL 
— VIDEO FUN! 


CoOLECOVISIOrn 
r Piar. —— -4 ezi 


APPLE and IBM 
SOFTWARE 


APPLE И нр | 
4ig к= | 


NEW! Thesaurus for use with WordStar: 


60,000 words indexed by 
commonly used words (Apple/1BM) 
Peachtree Accounting Packages . 
МӘС. comme uu MESS 
VisiCalc (256K) .... .. 
Extended Version. 

VisiTrendiPlol 

VisiFile . 

Vutec 

Wines 


ҒЕТТТЕПГТЕГЕРЕЫГІСГТІҢІІІІ 
Апан Gata bU Cnr aimo. 
Әлин Cotter B rax IUS. 

Arm гены Cni E cni НІНІ 


NEC 


the 4500 most 
.199?* 


,.CALL 


154% 
189% 
299°° 
239% 
199° 

NIA 
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NEC Hr Res Green 12" Monitor... .... 


NEC Composite Color 12" , 
NEC(JB 1202) RGB monitor 


NEC(JB 1203) IBM compatible АСВ. . 


@ SANYO 


Sanyo9" Green monitor 


Sanyo 12" B&W or Green monitor ... 


Sanyo 13" Cotor or RGB monitor . 


TAXAN 


Affordabla RGB monitors 
Vision | 12" RGB 380 Lines . 
Vision ІІ 12" RGB510 Lines , 
Vision НІ 12” RGB 630 Lines . 
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Zenith 12" Green monilors 


USIT Ammer Monitos 
USt i? Orkin Monika . 


We cary ELÉCTROHCOME Малта ана 


ease сай гог dolana sod prices 


APPLE 11 and FRANKLIN COMPATIBLE 
HARDWARE AND SOFTWARE 


APPLE II COMPATIBLE 


MICROSOFT 


MICROSOFT SOFTCARD PREMIUM SYSTEM 
(Includes: 2-80 SoftCard, 15K RamCard, 
Vidax Videoterm, Softswitch, & CP/M User 
Guida by Osbourne). List 755.00 Special 
.569% 


| Package Pricing — Only 


2-80 SoftCard CP/M by Microsoft 
16K RamCatd by Microsoft & SOURCE ,79% 


[Videx | 
Videx мюеотТегтё0 Соіштп Сага 


Videx Keyboard Enhancer Il 
Utility for 80 Column VisiCalc . 


(F)Hayes 


Hayes Micromodem Il . 289" 
Hayes Micromodem § witerminal pkg .329'* 


A Mountain Computer 


ОВФОВАТИЕ 


-..245% 
1 


CPS Multi-Function Card . 

Music Synthisizer System . 

AID + D/A 16 Ch. Interlace 

Romplus-«- ..129% Romwnter .. 
Expan. Chassis . . . 569% CtockiCal 229" 


OTHER POPULAR анына 
ALF 9 Voice Music Card.. ....... 
CCS7710A Asynch. Serialcard 
Grappler VF (specify printer) 

Lazer LowerCase Plus lil 

M&A 80 Column Videocards..., 
Novalion Apple Cat 11 1200baud 
PracticalPeripheraiBufiercards . . 
Thunderware Ciocki/Calendar. . .. 
TG Joystick 

TG Paddles .. ... 

Vista Vision 80 Column Card.. 
Veisawrnter Diqilizer Pad. 

Wizard BPO & SOB cards 


16K RamBoard 


FOR APPLE ii $49 


While Sopplu Lagi 
ASSEMBLED & TESTED 


DISK DRIVES 


Fourth Dimension wicontroller . 
Fourth Dimension add-on 


Rana Drive . 
Rana Drive controlter card , 


At wiih Ы ШІП! ИР 
Bt eon 

AD тип controller , 
А Флп 
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APPLE and FRANKLIN 
COMPATIBLE SOFTW ARE 
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MultiPlan by Microsott 


Microsoft TACS Applesoft Compiler . 
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PFS (Personal Fihng System) 
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Land!ord Property Mgt. Sys . 
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THE FRANKLIN ACE 1000 FEATURES 


* Apple i Compatrbie 

+ 64K RAM user memory 

* Upper/Lower case wishift lock 
+ Typewriter style keyboard 

* Twelve key numeric pad 

* Helly 50 Watt power supply 

* Built-in fan 


The Frankin ACE 1000 is a profesquonal 
personal computer thal 15 hardware ang 


| software compatibie with the Apple ІІ and 


includes many features not found on the 
Apple. All programs written for the Apple |)! 
wil! run on the ACE 1000 әлікс-і modiis р 
lion including those with шатыр Imt: аға 
low resolution color or ВАМУ гарта. Thre 
АСЕ 1000 15 plug compatible mifa 1а: &pelu. 


| All penphetrals thal operate in the Арі 1 


will operate in the ACE 1000 тәш 
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pressively, a complete drum set. It is 
always mobbed. 

An assortment of dealers features 
business machines—usually either 
$10,000 hard-disk systems or $2500 
portables that resembled you-know- 
what with a larger screen. Yes, the 
Osborne 1 has clearly emerged as the 
small computer people love to hate, 
replacing the TRS-80 in that vaunted 
position. And speaking of the 
TRS-80, Tandy is conspicuously ab- 
sent from the Festival. 

The real fun is at the small exhibits. 
The small exhibitors see themselves 
collectively as “the industry.” They 
have had the time to talk among 
themselves and have analyzed their 
audience. This is not the West Coast 
Computer Faire. The consensus is 
that the Festival goers are about 1 
percent people in the trade, maybe 9 
percent who have some acquaintance 
with computers, and the remaining 90 
percent no exposure at all, ever. So it 
is fun and a challenge presenting to 
people for the first time a technology 
that they've heard about, seen in the 
movie Tron, but never experienced 


Circ 


firsthand. And the industry ex- 
hibitors are encouraging the viewers 
to sit down, relax, and chat a while, 
avoiding the pressure of the trade 
fairs. 

The fascination of it is you can't tell 
the programmers from the druggies 
(always a problem, admittedly). I 
talk with a Silicon Valley dealer for 
the lovely new Jonos Ltd. "Courier" 
portable (Z80A, 64K bytes of 
memory, 9-inch video display, 
3V;-inch Sony floppy disks, state of 
the art): "What kind of people do we 
get? АП kinds. This tall guy comes 
along, strange looking, missing a cou- 
ple of teeth. Sits down and starts 
pounding away at the keyboard. I'm 
getting worried. Then he asks, 'Hey, 
how do you install Wordstar on this 
machine? Gets into the operating 
system, pretty soon has everything 
switched around. And finally ex- 
claims, "What are you guys doing 
with Apple П Wordstar in this 
machine?' Turns out he's a program- 
mer for Micropro. But he liked the 
machine and wants to help us 
upgrade the Micropro software for 


it... . Two other types of people are 
those who don't know the first thing 
about computing and those who 
stand here in front of the air condi- 
tioner." 


Behind the Scenes 


The Festival is organized by pro- 
moter Bill Graham's organization, 
and the computer people know a lot 
more about rock 'n' roll than Bill 
Graham knows about computers. 
When I unsuccessfully tried to get 
press credentials, they asked me how 
to spell BYTE, a somewhat discom- 
forting inquiry. Never heard of it, 
and my explanation that BYTE was 
the Rolling Stone of microcomputing 
didnt seem to impress anybody. 
Meanwhile several exhibitors were 
giving detailed critiques of the US 
Festival, Woodstock, and the final 
Stones tour, all based on personal ex- 
perience. 

However, the organization was not 
flawless. Take the case of Rana 
Systems, the disk-drive company. 
Rana had a disk problem — 10,000 
disks to be precise. Frisbee disks. 
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Mike Mock and I talked standing in 
front of a 3-foot-high pile of Rana 
Frisbees, “We've been planning this 
promo for months, Talked to Unuson 
[a corporation formed by Steve Woz- 
niak to fund this Festival and future 
Festivals] on the phone; they said 
Frisbees weren't on the prohibited list. 
Sounded great. We sent them the 
design so they could approve the US 
logo—no problem. So we show up 
here and now they tell us that Frisbees 
are prohibited at the Festival... ." 
So? “Well, we're having people fill out 
these little cards . . . ," Mike pauses 
to stop some people from helping 
themselves to Frisbees, "and we'll 
distribute the Frisbees through local 
dealers. Probably work out better 
that way anyhow, for the dealers. 
And Unuson's beginning to talk about 
helping us pay postage." 

No Frisbees? At a rock concert? 
That's right — no wine, no coolers, no 
beach balls either, no Hare Krishnas, 
no Moonies, security everywhere. I 
suppose it's necessary — being 
smacked in the eye with a Frisbee is 
no fun—but Woodstock this ain't. 
Twenty years of organizing concerts 
and Graham's people have this to a 
science. Los Angeles Times rock critic 
Robert Hilburn called it “humane,” 
which is accurate. It works—it is 
smooth, it is safe, but it is not spon- 
taneous. Can't be. The trains run on 
time, period — Benito Mussolini 
would have been proud. 


More Exhibitors 

You can see an assortment of stan- 
dard exhibits. Maxwell Corporation 
has the inevitable fake robot — body 
by Toys-R-Us and all the intelligence 
that could be programmed into 50 
flashlight bulbs and a CB transceiver. 
Ah, for the day when we will be deal- 
ing with real robots. All of the music 
and art exhibits are getting a lot of at- 
tention. The outer space exhibits — 
L-5 Society, Delta Vee, and an 
elaborate UFO exhibit — are not: this 
is definitely а low-tech crowd. 
Curiously, the banks of video games 
also attract little attention. Music is 
the priority here. 

And with a music crowd at this ex- 
hibition, the Syntauri Corporation, 
which produces a sophisticated syn- 
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thesizer running on an Apple II, is in 
paradise. At the intersection of rock 
music and computers, with a framed 
letter of appreciation from some folks 
making a movie called Tron, and a 
booth right under the air-condition- 
ing vents, Syntauri couldn't have it 
better. 

Lenore Wolgelenter, sales director 
for Syntauri, explains the response 
they are getting. "The musicians are 
unfamiliar with this technology, but 
they are willing to learn. Show them 
that computers are something they 
can use, and they'll take the time to 
learn about them. It's only beginning. 
Only recently have we started getting 
calls from musicians who say, ‘I want 
to do the following. . . . Can you tell 
me how to do it?’ But that is the kind 
of thing were hoping to encourage." 

They're so right. I pass the Syntauri 
booth and a couple of guys looking 
very much at home with a keyboard 
are trying one of the demos. They are 
still there a half hour later, ex- 
perimenting. Syntauri may have 
something: Rock music is in the ab- 
solute doldrums. Computers give 
composers an unparalleled creative 
tool. Maybe at the US Festival in 2001 
the computers will be on stage, and 
the tents will display electric guitars 
and mechanical drum sets. 

Outside of the music field, the 
response is harder to predict. For ex- 
ample, take theStahler and Via Video 
exhibits. Stahler Company is a small 
San Jose firm that produces special- 
ized drill bits for preparing printed- 
circuit boards without etching. It is 
largely a family operation, and Mary 
Stahler, daughter of the company 
president, was happy to have the op- 
portunity to represent the firm at this 
fair for the same reason that her 
parents wanted to avoid it — the rock 
concert. Stahler is doing surprisingly 
well given the completely technical 
nature of the product — no Pac-Man 
here— and figured to about break 
even with the exposure as a bonus. 

In contrast, one of the most im- 
pressive displays is Via  Video's 
animation system. With the sweep of 
a pen across a graphics tablet, it can 
do the day's work of a Disney artist, 
in color and displayed on a 5-foot 
monitor. But this isn't attracting 


much attention. Perhaps an audience 
who has never tried to do computer 
animation doesn't appreciate the ac- 
complishment. Magic is magic, after 


all. 


Out to the Music 

By midday, the exhibition tents are 
really getting crowded. Must be the 
heat. l'm getting tired of interviewing, 
and I've always wanted to hear San- 
tana live. So, after an invigorating 
lunch of nachos and Tecate, I wander 
into the brave new world of the con- 
cert amphitheater. 

Any collection of 200,000 people 
sitting in the desert sun is bound to be 
impressive. To take in the ambience 
of the place, one must appreciate two 
factors: skin and water. 

Skin: the Southern California tan. 
These are not people who spend 12 
hours a day in front of video dis- 
plays, unless those monitors have real 
ultraviolet leakage problems. All 
shades of tan: tanned Nordic Cauca- 
sian blending into Sudanese African 
without missing a shade. Exposed 
skin—lots and lots of it. Unlike 
Woodstock, there is very little nudity 
here, as changes in fashion have made 
that rather unnecessary. With the ad- 
vent of the string swimsuit, only a bit 
of imagination and a basic under- 
standing of human anatomy separate 
fashionable dress from nudity. 

Water: this site is desert — quite a 
beautiful bit of desert, dust-shrouded, 
sun-bleached mountains as fine as I've 
seen. But as in all deserts, the quest 
for water dominates. And so the 
"Ritual of the Spray Bottle,” a new 
form of friendly social interaction, 
doubtlessly coded by the same seg- 
ment of DNA that causes chim- 
panzees to pick lice. Everybody has 
spray bottles and is spraying 
everybody else with water. Massive 
fire hoses are mounted on the sound 
towers, soaking the audience, who 
loves it (as does this writer), Outdoor 
showers — pure genius — a half-acre of 
spraying water, fabulous, lowers the 
temperature a good 20 degrees, an an- 
cient device, no self-respecting Per- 
sian or Islamic palace was without 
one. 

It is, however, a rather subdued 
crowd for a rock concert. Very few 
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drugs— by rock concert standards 
that is, meaning I have been proposi- 
tioned to buy dope only about 20 
times and was there a good half hour 
before smelling marijuana. But the 
crowd isn't really lively, and the per- 
formers are clearly a bit uncomfort- 
able with this. The heat, the 
economy, the security, or maybe just 
the 198057 

Had any of the music fans been to 
the tech exhibits? Just look for the 
promotional material. Apple decals 
everywhere. But then, you couldn't 
drive down the main streets of Cairo, 
Egypt, last summer without seeing 
Apple logos everywhere, so that isn't 
surprising. But Syntauri stickers are 
seemingly on every third person. Link 
Systems is making a big hit with its 
(prohibited) Datafax visors, which 
read "Tame the Data Monster." Here 
are thousands of people who don't 
know what a database manager is, 
much less know Link from Stone- 
ware, but they've got those visors on. 

Computer nerds? Yes, I saw 
one —University of Arizona Depart- 
ment of Computer Science T-shirt, 
wire-rim glasses, white cords, pale 
complexion, looking like he was 
dreaming of a 32-bit microprocessor 
rather than taking in the music. 
Classic nerd. But I saw only one. 

Santana is fine, with a guest ap- 
pearance by Herbie Hancock, but 
time to get back to work. If you want 
a review of the music, check Rolling 
Stone. Besides, by now I'm a bit leery- 
of the dust and heat. I had stayed out 
most of the day Friday, and around 
6:00 p.m. Friday evening, I returned 
to my tent with every expectation of 
suffering an agonizing demise via a 
combination of heatstroke and 
asthma. 

By midafternoon Saturday, most 
people have had their fill of the heat, 
and there is a general movement 
toward the tents as the temperature 
rises to the daytime maximum. The 
exhibition tents are air-conditioned, 
remember? So in the afternoon, they 
really start getting the traffic. How, 
the scoffers had asked, are you going 
to get a bunch of rock-crazed hippies 
wandering through these industry 
tents? Air-conditioning and 105 
degrees does it nicely. And the ex- 


hibitors just smile... . 

Still, not everybody was pleased 
with the turnout. Take the case of the 
new magazine for the IBM Personal 
Computer, PC. Its booth was aban- 
doned Saturday morning. As I heard 
the story from the folks at Softalk, 
who were doing a brisk business in 
giveaway posters, PC's publisher 
had given up late Friday. The pub- 
lisher's assessment: "Look at this 
crowd. Do you see anybody who can 
even afford an IBM PC?" 

Brillant deduction, Sherlock! See 
that scuzzy looking guy standing 
there — filthy old jeans, a stupid felt 
hat that's been through too many 
rainstorms, idiotic T-shirt with a big 
fat raccoon on it? Well, friend, he's 
made the purchasing decisions on 
$20,000 worth of microcomputer 
equipment the past two years, in- 
fluenced the purchase of another 
$20,000, and he's got $5000 in a grant 
and is trying to decide between an 
Apple III and IBM PC. I know — he's 
me. Appearances don't mean much. 
That woman you were ogling in the 
bathing suit that contains slightly 
more material than an 8-іпсһ floppy 
is president of a software consulting 
firm and those wizened old dudes 
with the gold dog tags that say "Woz 
Guest" in Epson expanded print aren't 
exactly tyros in this business. But if 
you'll talk only to those done up in 
three-piece suits, you won't find 
much business here. 

But protective camouflage aside, it 
makes good business sense to talk to 
that 90 percent who don't know a 
thing about computers. There you 
have Jane Six-Pack, out with her 
boyfriend listening to Tom Petty and 
the Heartbreakers. She can actually 
play with the graphics tablet on an 
Apple II and draw pictures with it 
and see computers in applications 
more sophisticated than a Space In- 
vaders machine. She can't afford ап 
Apple, but that VIC-20 or Timex/ 
Sinclair 1000 is certainly inexpensive 
enough, and her child is going to be in 
school in a couple of years and the 
school board really should get a cou- 
ple Apple IIs or Atari 800s. And hey, 
look at that, you touch this dot and 
the figure turns upside down; this is 
kind of cute. We are never going to 
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get that audience into Computerland, 
and they are 80 percent of the con- 
sumer market. 

Have you ever considered just how 
intimidating the average computer 
store is? "Why yes sir, you would like 
to touch our new ‘Wombat 128K 
Supermicro? Most certainly, sir. Just 
show us your American Express Gold 
Card, permit us access to your Swiss 
bank account so that we may check 
your net worth, and I'm afraid we 
must surgically remove your left arm 
for collateral, and then you are 
welcome to read the manual.” I've 
been programming for 15 years, andI 
get intimidated by most computer 
stores. Furthermore, about 90 percent 
of computer sales personnel fall into 
two categories —ignorant and ar- 
rogant — with about two months ex- 
perience separating the two. | 

To have a truly personal computer 
market — as opposed to an elite com- 
puter market, or a Space Invaders 
market — the industry is going to have 
to reach the masses. Not just the com- 
puter nerds, not just the Merrill- 


1 Lynch crowd, not just the college stu- 
| dents. The mass market. And there is 


no better or more natural way than 
the rock concert and its analogs. It 
worked for John Deere and Interna- 
tional Harvester, it will work for 
Apple and Atari — and Syntauri and 
Link and Rana and Microflow and 
Stahler and dozens of other small 
firrns that took the chance to exhibit 
here. 

Monday morning. Driving back 
north, California highway 101, soon 
to penetrate the heart of Silicon 
Valley but now in the rich agricultur- 
al Salinas Valley, John Steinbeck's 
country. Dodging trucks hauling 
cauliflower, tuned in to KNBR, a San 
Francisco soft-rock station, low-class 
stuff, for jerks like me who don't care 
enough about music to install an FM 
radio and will listen to anything that 
isn't disco. "The next hour of music is 
brought to you by Osborne, the per- 
sonal business computer!" The 
Osborne 1, that aggravating micro- 
screen turnkey system, advertising on 
a rock 'n' roll station! And doubtless- 
ly laughing all the way to the bank. 
The personal computer revolution is 
only beginning. 
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Public Key Cryptography 


An introduction to a powerful cryptographic system 
for use on microcomputers. 


Cryptography, the art of conceal- 
ing the meaning of messages, has 
been practiced for at least 3000 years. 
In the past few centuries, it has 
become an indispensable tool in the 
military affairs, diplomacy, and com- 
merce of most major nations, During 
that time there have been many in- 
novations, and cryptography has 
changed and grown to accommodate 
the increasingly complex needs of its 
users. Present techniques are very 
sophisticated and provide excellent 
message protection. Current develop- 
ments in computer technology and in- 
formation theory, however, are on 
the verge of revolutionizing cryp- 
tography. New kinds of cryptograph- 
ic systems are emerging that have in- 
credible properties, which appear to 
eliminate completely some problems 
that have plagued cryptography users 
for centuries. One of these new 
systems is public key cryptography. 

In public key systems, as in most 
forms of cryptography, a piece of in- 
formation called a key is used to 
transform a message into cryptic 
form. In conventional cryptography 
this key must be kept secret, for it can 
also be used to decrypt the message. 
In public key cryptography, how- 
ever, a message remains secure even if 
its encryption key is publicly re- 
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vealed. This unique feature gives 
public key systems great advantages 
over conventional systems. 

This article deals with the theory 
and application of public key cryp- 
tography. It reviews the methods and 
problems of traditional cryptogra- 
phy and describes the remarkable 
concept and advantages of public 
keys. It also describes a real public 
key cryptosystem, showing examples 
of the encryption and decryption 
operations; and it attempts to clarify 
the concept of trap-door one-way 
functions, upon which public key 
systems are based. 

Computers are essential for im- 
plementing many modern cryptosys- 
tems, including the one described 
here. Several BASIC-language pro- 
grams (TRS-80) are included to il- 
lustrate algorithms used іп this 
system. These can be used to experi- 
ment with the encryption, decryp- 
tion, and derivation of small keys. 


Conventional Cryptosystems 

A cryptosystem must have two 
methods for transforming messages: a 
method of encryption, which renders 
messages unintelligible; and a method 
of decryption, for restoring them to 
their original forms. For simplicity, 
normal message text shall be called 


plaintext, and the encrypted form, 
ciphertext. Ciphertext messages may 
also be called cryptograms, or may 
just be called messages when it is clear 
that the encrypted form is meant. 

To appreciate the significance of a 
public key system, we need to know 
some of the methods and problems of 
conventional cryptosystems. In a 
conventional system (see figure 1), a 
plaintext message is converted to a 
cryptogram by an encryptor and 
sent over a communication channel. 
While in transit, the cryptogram may 
be intercepted by someone other than 
the intended recipient. If it is en- 
crypted well, it will be meaningless to 
the interceptor. At the receiving end, 
the cryptogram is converted back in- 
to plaintext by a decryptor. The en- 
cryptor and decryptor may be pro- 
cedures executed by people or com- 
puters or may be specially con- 
structed devices. In any case, they are 
both supplied with keys from a key 
source. 

Cryptographic keys are analogous 
to the house and car keys we carry in 
our daily lives and serve a similar 
purpose. In many modern systems, 
each key is a string of digits. For ex- 
ample, keys defined by the Data En- 
cryption Standard of the National 
Bureau of Standards consist of 64 
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Figure 1: А conventional cryptographic system. Encrypted messages (cryptograms) are 
sent over a public communication channel, while the keys needed for encryption and 
decr yption are sent over secure channels, for example, via courier. The key source may 
be located at the encryptor or decryptor, in which case one of the secure channels is 


very short. 


binary digits, 56 of which are signifi- 
cant. To encrypt a message, a key 
and the message are somehow in- 
serted into an encryptor, and the 
cryptogram that emerges is a jumble 


of characters that depends on both. 


the message and the key. To decrypt 
the message, the correct key and the 
cryptogram are inserted into a 
decryptor, and the plaintext message 
emerges. In conventional systems, the 
correct key for decrypting a message 
is the same one used to encrypt it. 
Obviously, the keys used must be 
closely guarded secrets. 

In a good system the number of 
possible keys should be very large, 


and decryption of any cryptogram | 


should be possible with only very few 
of the keys, often with only one. 
These conditions make it impractical 
to try decrypting a message with one 
key after another until the one that 
reveals plaintext is found. The Data 
Encryption Standard provides more 
than 7 X 10% keys (a 7 followed by 
16 zeros) and there is some con- 
troversy over whether this number is 
sufficient! 

The keys to be used are obtained 
from a key source, which selects 
them, perhaps randomly, from the 
large set of all usable keys. The key 
source may be located near the en- 
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cryptor, near the decryptor, or 
elsewhere. But each key to be used 
must be made available to both the 


encryptor and the decryptor. Therein 


lies the most serious problem of con- 
ventional cryptosystems: some safe 
method must exist for distributing 
secret keys to the encryptor and the 
decryptor. 

This problem is illustrated with a 
simple example: let’s say you want to 
communicate privately with a friend 
named Mary. Many communication 
channels are available to you, none of 
which may be completely private: 
telephone, mail, and computer net- 
works, for examples. You could send 
encrypted messages, but Mary could 
not read them without the keys. And 
you dare not send secret keys over 
these public channels. One of you 
must visit the other, so that you could 
agree on a key to use for future cor- 
respondence. But if your communica- 
tion need was for only one private 
message exchange, it could be trans- 
acted during the visit, rendering the 
conventional cryptosystem un- 
necessary. Or if your communication 
need were immediate, a personal visit 
could cause an unacceptable delay. 
And if you need to communicate with 
several people, all the necessary visits 
could entail considerable expense. 


Most conventional cryptosystems, in- 
cluding the Data Encryption Stan- 
dard system, have this problem. 
Public key cryptosystems, however, 
can avoid this problem entirely. 


Public Key Systems 

The concept of public keys may be 
one of the most significant crypto- 
graphic ideas of all time. A public key 
system has two kinds of keys: encryp- 
tion keys and decryption keys. It may 
seem that having two kinds would 
make the key distribution problem 
worse, or at least no better. These 
keys, however, have remarkable, 
almost magical, properties: 


efor each encryption key there is a 
decryption key, which is not the same 
as the encryption key 

@it is feasible to compute a pair of 
keys, consisting of an encryption key 
and a corresponding decryption key 
eit is not feasible to compute the 
decryption key from knowledge of 
the encryption key 


Because of these properties, Mary 
and you can use a public key system 
to communicate privately without 
transmitting any secret keys. To set it 
up, you generate a pair of keys, and 
send the encryption key to Mary by 
any convenient means. It need not be 
kept secret. It can only encrypt 
messages—not decrypt them. Reveal- 
ing it discloses nothing useful about 
the decryption key. Mary can use it 
to encrypt messages and send them to 
you. No one but you, however, can 
decrypt the messages (not even 
Mary!), as long as you do not reveal 
the decryption key. Figure 2 il- 
lustrates the flow of information in 
this situation, with Mary on the left 
and you on the right. To allow you to 
send private messages to her, Mary 
must similarly create a pair of keys, 
and send her encryption key to you. 

You can also go a step further. 
Since your encryption key need not 
be kept secret, you can make it 
public, for example, by placing it ina 
computer network public file. Once 
you have done so, anyone who wants 
to send you a private message can 
look up your public key and use it to 
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error-free certification. Built into our 
FlexyDisk jacket is a unique two-piece 
liner. This BASF feature traps damag- 
ing debris away from the media sur- 
face, and creates extra space in the 
head access area, insuring optimum 
media-to-head alignment. The result 
is performance so outstanding, 
and durability so lasting, that BASF | 
FlexyDisks are protected Бу the indus- i 
try only lifetime warranty* l 

When your information must be 
secure for the future, look for the dis- 
tinctive BASF package with the Quali- 
metric seal. Call 800-343-4600 for the 
name of your nearest supplier. 


ENTER TOMORROW ON BASF TODAY О) BASF 


"Contact BASF for warranty details С 1982, BASF Systems Corporation, Bedford, МА 
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Figure 2: A public key cryptographic system. Encryption keys can be safely sent over 
the ordinary communication channel because the information they contain cannot be 
used to decrypt messages. Decryption keys are created near the decryptor апа аге not 
sent anywhere else. Each person who expects to receive encrypted messages creates a 
key for encryption and a corresponding key for decryption and sends the encryption 
key to those who will originate the messages. 


encrypt a message. Since you need 
not transmit the decryption key, and 
since it cannot be computed from 
your public key, the message is 
secure. Only you can decrypt it. 
Other people can place their encryp- 
tion keys in the same public file, 
which would thus become a directory 
of public keys. Any two people with 
directory entries could then com- 
municate privately, even if they had 
no previous contact. It would be 
necessary, however, to protect the 
keys in such a file so that no one 
could change someone else's encryp- 
tion key, for example, by substituting 
another encryption key. Fortunately, 
there is a way to protect the keys 
themselves with a public key crypto- 
system, but that is another topic. 


The RSA Cryptosystem 

Now that the general concepts of 
public key cryptography have been 
examined, the next problem is how to 
design an actual working system. In- 
deed, when Whitfield Diffie and Mar- 
tin Hellman conceived the basic prop- 
erties of this cryptosystem in 1976, no 
one knew how to make a system that 
could employ them. The situation 
was similar to that of space travel in 
1950. Jt was conceivable, but no one 
had accomplished it. In 1977, three 
researchers at the Massachusetts In- 
stitute of Technology, Ron Rivest, 
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Adi Shamir, and Len Adleman, pub- 
lished an elegant method for creating 
and using public keys. 

In the Rivest-Shamir-Adleman (or 
RSA) cryptosystem, the keys are 
200-digit numbers. The encryption 
key is the product of two secret prime 
numbers, having approximately 100 
digits each, selected by the person 
creating the keys. The corresponding 
decryption key is computed from the 
same two prime numbers, using a 
nonsecret formula. 

Anyone who knows the secret 
prime numbers can compute the 
decryption key, but the primes are 
hidden because only their product, 
the encryption key, is revealed. Of 
course, the primes may be discovered 
by factoring the key, but factoring 
such a number is about as easy as 
traveling to Alpha Centauri, especial- 
ly if the person who constructs the 
number has done it in a way that 
discourages factoring. Rivest, 
Shamir, and Adleman estimated that 
a fast computer would require 3.8 
billion years (nearly the estimated age 
of the earth) to factor a 200-digit key. 
Estimates of the time required to fac- 
tor keys of several other lengths are 
shown in table 1. 

Before encryption, a message is 
converted into a string of numbers. 
This step is common in cryptosys- 
tems, as it is in computers and com- 
munication systems. Next, the 


Key Length 

(digits) Factoring Time 
50 3.9 hours 

100 7À years 

150 1.0 million years 
200 3.8 billion years 

250 5.9 trillion years 


Table 1: The Нте required to break the 
RSA public key system by factoring 
the key, for several different key 
lengths. These factoring times assume 
one computer operation per microsec- 
ond. 


message is subdivided into blocks, 
much as computer text files are sub- 
divided into records or sectors. Each 
block contains the same number of 
digits, and is treated as one large 
number during encryption. To en- 
crypt the message, an arithmetic 
operation involving the encryption 
key is performed on each block, 
resulting in a cryptogram containing 
as many blocks as the original 
message. The arithmetic operation, 
described below, is the same for all 
blocks. To decrypt, the inverse 
arithmetic operation, which requires 
the decryption key, is performed on 
each block of the cryptogram. The 
result is the original message in its 
numerical form. 

As you can imagine, it would be 
cumbersome to illustrate these opera- 
tions with 200-digit numbers, so the 
detailed descriptions below use small 
keys and messages; otherwise, the 
operations shown are the same as 
those used in a full-size RSA system. 
Also, the encryption method de- 
scribed here is actually a subset of the 
original RSA method. This modifica- 
tion, which is due to Donald Knuth 
(see reference 3), uses the basic RSA 
technique, while lessening somewhat 
the number of computations in- 
volved. (For more detailed informa- 
tion, the reader should refer to the 
original Rivest-Shamir-Adleman 
paper, shown as reference 5.) 


ВЕ CHALLENGED 


If you are a talented micro Ш A COMPILER that Produces Self- SAVVY can do things its 
computer specialist, you follow E Self-Relocating, Serially developers haven't thought of. 
the field closely, you know eusable Code. SAVVY may do things you 
what’s been done and Ш А PROGRAMMING LANGUAGE that think of first. 
what's expected. — uses Plain-text Language and 
Machine Intelligence. 
; Excalibur wants to hear 

и Ш AN ASSOCIATIVE NETWORK іп 
But you've never seen anything which Machine Intelligence, Operating about your SAVVY project . . . 
like System, Compiler, Database Manager, and if it's really interesting 
S V V Y RI al Language, "m (that's the challenge) we'll 

А pplication Programs are а iti 
IM interconnected in a 20,000 name E өй. coh ci a 


a commercial boost in 
national advertising. 


Associative Memory. 


Nobody has. 


Ш A CO-PROCESSOR for the Apple II, 
with a li virtual 
Memory, 26 Decimal Digits of 
Precision, and Hardware Security. 


Ш AN OPERATING SYSTEM that 
automatically Loads, Links, Overlays, 
and Executes Application Programs. 


Ш A DATABASE MANAGER that 


To own SAVVY for $950.00 
contact your local Apple dealer. 


To accept the challenge, 
contact Excalibur, the 
developers of SAVVY, for 
detailed information on this 
remarkable system. 


automatically Blocks, Allocates, у » | 

Opens, and Closes Data Sets. <> т жый 
Ш MACHINE INTELLIGENCE that Le “ae Kd 

automatically Resolves: Program Ж” E ‘ey 


Names, Item Names, Data Types, File Excalibur Technologies Corp. 


Structures, Folder Names, and Instruc- Albuquerque, New Mexico 
tions to the Robot Programmer ТМ, (505) 242-3333 


e 
SAVVY Marketing International markets and distributes 
SAVVY the Personal LanguageTM System. 


TM - SAVVY, Robot Programmer: Excalibur Technologies Corp. 


TM - Personal Language is a trademark of SAVVY Marketing International. TECHNOLOGIES CORPORATION 
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Arithmetic with а Modulus 

The Rivest-Shamir-Adleman cryp— 
tography system uses arithmetic 
modulo n in encoding, decoding, and 
key selection. Because arithmetic 
modulo n is almost the same as or- 
dinary arithmetic, it is easy to use. 

To add or multiply modulo n, first 
add or multiply in the usual way. Then 
divide the result by n, and use the re- 
mainder for the final answer. For ex- 
ample, in arithmetic modulo 5, 
3 + 4 = 2, because 3 + 4 is ordinari- 
ly 7, and 7 divided by 5 leaves a re- 
mainder of 2. This equation is usually 
written 


(3 + 4) mod 5 = 2 


where the notation "mod 5" indicates 
that arithmetic modulo 5 is being per- 
formed. Using this notation: 


(4X4) mod 5 - 1 


since 4X4 = 16, апа 16 divided by 5 
leaves a remainder of 1. 

The number n is called the modulus, 
and may be any positive integer. All 
answers in arithmetic modulo n are 
smaller than n, but are never negative. 
For example, when n is 5, every correct 
answer is 0, 1, 2, 3, or 4. If the initial 
result of addition or multiplication is 
less than n, the division step is un- 
necessary. 

When performing a chain of opera— 


How to Encrypt 

While the encryption and decryp- 
tion operations are normally per- 
formed by a computer program, I will 
describe them as if you were perform- 
ing them by hand. Normally, the on- 
ly manual operation required is enter- 
ing the message to be encrypted. 

Suppose you wish to encrypt the 
message 


MARY HAD A LITTLE LAMB. 


Once entered into a computer, the 
message will be in numerical form, 
frequently in ASCII (American Stan- 
dard Code for Information Inter- 
change). In ASCII, this message is 


77 65 82 89 32 72 65 68 32 
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tions, such as 
(2X 3X4) mod 5 = 4 


the division step may be performed 
after each operation or at the end. The 
answer will be the same. When per- 
forming a chain of multiplications, it is 
best to perform the division step after 
every multiplication to keep the in- 
termediate results from growing larger 
and larger. This is especially important 
where the intermediate results could 
overflow a computer's storage area. 

Several common devices inherently 
perform arithmetic with a modulus. 
For example, most automobile 
odometers use a modulus of 100,000. If 
such an odometer reads 99,987 at the 
start of a 45-mile trip, it will read 32 at 
the destination; in the notation of 
arithmetic modulo n: 


(99987 + 45) mod 100000 = 32 


Computers are easily programmed 
to perform arithmetic modulo n. In 
BASIC, one extra statement is required 
for each arithmetic operation. For ex- 
ample, to calculate (АХВ) mod n: 


500 X = A*B 
510 X = X — INT(X/N)*N 


Many interpreters allow placing both 
statements on the same line. INT(X/N) 


65 32 76 73 84 84 76 69 32 
76 65 77 66 46 


This is not yet encrypted, of course. It 
is merely written as a computer might 
represent it (all the numbers in this ar- 
ticle are decimal). Group the message 
into blocks with six digits each: 


776582 893272 656832 653276 
738484 766932 766577 664600 


Each block except the last consists of 
three consecutive characters from the 
ASCII representation above. The last 
block consists of the last two charac- 
ters plus two zeros added at the right 
to make the final block as long as the 
rest. Digits added for this purpose 
may have any value. 


is the quotient that would result from 
division of X by N; INT(X/N)*N is the 
quotient times the divisor; and 
X — INT(X/N)*N is the remainder. 

In this article, an encryption opera- 
tion is described that requires that a 
number be cubed modulo п. This 
BASIC subroutine computes В —(A*) 
mod n: 


500 REM COMPUTE B = (A*A*A) 
MODN 


510 B - A*A 

520 B = B — INT(B/N)*N: 
REM MOD N 

530 B = B*A 


КЕМ (A*A)*A 

540 B = B — INT(B/N)*N: 
REM MOD N 

550 RETURN 


When multiplying integers, the 
number of digits in the result is usually 
the sum of the numbers of digits in the 
operands. If the result has more digits 
than the interpreter uses in its vari- 
ables, the computed result will not be 
exact. Use double-precision variables, 
if they are available. Exact results will 
be obtained if the number of digits in 
the modulus is no more than half the 
number of digits used by the inter- 
preter, and all operands are smaller 
than the modulus, which is usually the 
case. 


Suppose that the encryption key, 
usually called n, is 94815109. This is 
the product of two prime numbers. 
To encrypt the message, treat each 
block as a number, and cube it 
modulo n (see the text box 
“Arithmetic with a Modulus”). For 
example, to encrypt the first block of 
the message: 


(776582 X 776582 X 776582) 
mod 94815109 = 71611947 


Performing the cubing operation on 
all eight blocks produces the crypto- 
gram 


71611947 48484364 03944704 
03741778 61544362 55331577 
88278091 50439554 


2 
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The Well-Tempered Cross-Assembler 


Before Johann Sebastian Bach developed 
a new method of tuning, you had to 
change instruments practically every time 
you wanted to change keys.Very difficult. 


Before Avocet introduced its family of 
cross-assemblers, developing micro-pro- 
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive. 


But with Avocet’s cross-assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put us in a league with Bach? You decide. 


Development Tools That Work 


Avocet cross-assemblers are fast, reliable 
and user-proven in over 3 years of actual 
use, Ask NASA, IBM, XEROX or the hun- 
dreds of other organizations that use them. 
Every time you see a new microprocessor- 
based product, there's a good chance it 
was developed with Avocet cross- 
assemblers. 


Avocet cross-assemblers are easy to use. 
They run on any computer with CP/M’ 
and process assembly language for the 
most popular microprocessor families. 


XASMOS5 .... 6805 

XASMOO .... 6809 

XASMIS .... 1802 

XASM48 .... 8048/8041 

XASMBI .... 8051 $200 
XASM65 .... 6502 each 
XASMOS .... 6800/01 

XASMFS .... F8/3870 

XASMZS .... 


28 
XASMAOO.... COP400 
ХА5М75 .... NEC 7500 $500 
(Coming soon: XASM68K .... 68000) 
Turn Your Computer Into A 
Complete Development System 


Of course, there's more. Avocet has the 
tools you need from start to finish to enter, 
assemble and test your software and finally 
cast itin EPROM: 


Circle 45 on inquiry card. 


Text Editor VEDIT -- full-screentextedi- 
tor by CompuView. Makes source code 
entry a snap. Full-screen text editing, plus 
TECO-like macro facility for repetitive 
tasks. Pre-configured for over 40 terminals 
and personal computers as well as in user- 
configurable form. 


CP7M-80 vatsion. o. noorenes sr 
CP/M-86 or MDOS version ....... 
(when ordered with any Avocet product) 


In-Circuit Emulators -- MICE In-Circuit 
Emulator by Microtek. Full capability 
emulation in a compact, inexpensive 
device. Accepts high-level ASCII com- 
mands through RS 232 serial interface. 
Down-loads programs generated by 
Avocet cross-assemblers .. examine and 
modify memory and registers, access I/O 
ports and control program execution in 
single instruction and single-cycle modes. 
Forward and backward tracing for up to 
256 qualified cycles ... Assembly/Disas- 
sembly commands with symbolic labels 
make it easy to modify the program under 
test. 


МІСЕ-І versions for 6502, 8048, 8085, 


NSC 800 and 2-80 ........ $1,795 each. 


MICE-II versions with 2K trace and 32K 
program memory, plus real-time emula- 
tion and hardware break points for 6052, 
6809, 6800, 8085 and 8086/8088 ...... 

... $3,995. 


(6805 and 8051 versions available starting 
second quarter) 


ROM Simulator -- ROMSIM by Inner Ас- 
cess eliminates need to erase апа 
reprogram EPROM. Installed in an S-100 
host, ROMSIM substitutes RAM for 
EPROM in external target system. 16K 
memory can be configured to simulate the 
2708, 2758, 2716, 2516, 2732, 2532, 
2764, 2564 in either byte or word 
organization, Avocet’s configurable driver 
makes loading of HEX or COM files fast 
and easy. 


From $495 depending on cabling and 
RAM installed. 


EPROM Programmer -- Model! 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per- 
sonality modules. Self-contained power 
supply ... accepts ASCII commands and 
data from any computer through RS 232 
serial interface. Cross-assembler hex ob- 
ject files can be down-loaded directly. 
Commands include verify and read, as 
well as partial programming. 


PROM types supported: 2508, 2758, 
2516, 2716, 2532, 2732, 2732A, 
27C32, MCM8766, 2564, 2764, 27C64, 
27128, 8748, 8741, 8749, 8742, 8751, 
8755, plus Seeqand Xicor EEPROMS. 


(Upgrade kits will be available for new 
PROM types as they are introduced.) 


Programet „е еннан $389 
Options include: 
Software Driver Package ......... $ 30 
R3 732 Gable 2.2.22... mes $ 30 
8748 family socket adaptor ..... $ 98 
8751 family socket adaptor ..... $174 


Call Us 


If you're thinking about development sys- 
tems, call us for some straight talk. If we 
don't have what you need, we'll help you 
find out who does. If you like, we'll even 
talk about Bach. 


VISA and Mastercard accepted. All popular disc formats now 
available -- please specify. Prices do not include shipping and 
handling -- call for exact quotes. OEM INQUIRIES INVITED. 


"Trademark of Digital Research. 


AVOCET | 
SYSTEMS INC: 


DEPT. 183-B 

804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302-734-0151 
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Arithmetic modulo n is а fun- 
damental part of the RSA system. It is 
also used in decryption and creating 
keys. Most of us have used arithmetic 
modulo n, although perhaps we 
didnt call it that. For instance, 
arithmetic modulo 12 is frequently 
used in calculations related to keeping 
time. The text box "Arithmetic with a 
Modulus" reviews the mechanics. 

Almost any method may be used to 
convert the text to numbers. It would 
have worked just as well to use A=1, 
B-2,...Z-26,butthe ASCII code 
is already in wide use, and it includes 
numbers for spaces and punctuation. 
The block length should be almost 
equal to the key length, because mak- 
ing it long minimizes the number of 
blocks per message. When considered 
as a number, however, no block 
should be as large as the key. For the 
above key, no block should be larger 
than 94815108. Making the block 
length slightly less than the key length 
ensures that this requirement is met. 
Of course, with full-length keys, 
there will be about 100 characters per 
block. 

Listing 1 is a BASIC program that 
uses the above key to encrypt a line of 
text. Two lines of the program (670 
and 680) perform the encryption. The 
rest deal with input, formatting, and 
printing. If desired, the encryption 
key in line 220 may be changed; use a 
key with seven or eight digits, or 
reduce the number of characters per 
block (line 210). 

The programs in listings 1 through 
4 were written for the TRS-80 BASIC 
interpreter, which is capable of 
16-digit precision. They may be 
adapted for use with other inter- 
preters, and I have tried to structure 
and annotate them well enough to 
make them easy to modify. 


How to Decrypt 

Since the RSA system is a public 
key system, the decryption key, 
usually called d, differs from the 
public encryption key. For the above 
encryption key, d is 63196467. Know- 
ing the value of d, you can decrypt 
the message by raising each crypto- 
gram block to the power d, modulo 
n. That is, if a cryptogram block is C, 
you must compute (C?) mod n. For 
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example, to decrypt the first block of 
the above cryptogram: 


(716119479314) mod 94815109 = 
776582 


converts this block back to the first 
three ASCII codes of the original 
message. Each of the remaining 
blocks is decrypted in the same way. 

Fortunately, raising a number to a 
large power does not require per- 
forming a comparable number of 
multiplications. One efficient algo- 
rithm is a variation of the "Russian 
Peasant Method" of multiplication 
(see reference 4). It computes 
M = (C?) mod n, as follows: 


1. Let M = 1. 

2. If d is odd, let M = (MXC) mod 
n. 

3, Let C = (CX C) mod n. 

4. Let d — integer part of d/2. 

5. If d is not zero, repeat from step 2; 
otherwise, terminate with M as the 
answer, 


To raise a number to the power 
63196467, this algorithm executes its 
loop (steps 2 through 5) 26 times. It is 
employed as a subroutine in the 
BASIC-language decryption program 
of listing 2. Line 200 contains the 
keys, which may be changed, if 
desired. Lines 340 through 380 ex- 
ecute the algorithm. 

Text continued on page 210 


Listing 1: А program in BASIC (TRS-80) to demonstrate the encryption process de- 
scribed in the text. Lines 670-680 perform the encryption. When the program prompts 
you, type the text to be encrypted. The program will then print the text in numerical 
form, followed by the cryptogram. Use uppercase letters only. 


Se ктщ es сапа» E S тшшш D se ee ee ee ee кыш ж-е 
e—a 


PRINT THE 


' C, M, AND N HAVE 16 DIGITS 
' MESSAGE BLOCKS 

' CHARACTERS PER BLOCK 

" ENCRYPTION KEY, OR MODULUS 


' MESSAGE FOR ENCRYPTION 
IF NOTHING IS ENTERED 


IF NECESSARY, TO MAKE ITS LENGTH 


' LENGTH OF MESSAGE 
' NUMBER OF COMPLETE BLOCKS 
' LENGTH OF PARTIAL BLOCK 


: GOTO 340 ' ADD A ZERO? 


ec eee ee ee ee ЧАБЫ 


' I IS THE BLOCK NUMBER 
' CONVERT BLOCK I TO NUMERIC 
" FOR EACH CHAR IN BLOCK 
" CONVERT TO NUMBER 


100 '=========================- 
110 ' ENCRYPT MESSAGES, USING A MINIATURE VERSION OF THE 
120 ' RIVEST-SHAMIR-ADLEMAN PUBLIC KEY CRYPTOSYSTEM. 

130 ' 

140 ' PROMPT FOR THE MESSAGE TO BE ENCRYPTED, 

150 ' NUMERIC FORM OF THE MESSAGE, AND PRINT THE CRYPTOGRAM. 
160 !-------------------------- 

170 ' DEFINE PARAMETERS. 

180 ' 

190 DEFDBL C,M,N 

200 DIM M(100) 

210 CHRS - 3 

220 М = 94815109 

230 '-------------------------- - 

240 ' GET THE MESSAGE FROM THE USER. 

250 ' 

260 PRINT : MS = "" 

270 INPUT "MESSAGE"; MS 

280 IF М5 = "" THEN END ' STOP 

290 PRINT 

300 !-------------------------- 

310 ' ADD ZEROS TO MESSAGE, 

320 ' A MULTIPLE OF THREE (AN EVEN NUMBER OF BLOCKS). 
330 ' 

340 L = LEN(MS) 

350 О = INT(L/CHRS) 

360 R=L-Q * CHRS 

370 IF R > O THEN MS = MS + CHRS(O) 

380 !-------------------------- 

390 ' CONVERT THE MESSAGE ТО NUMERIC FORM, AND PRINT ІТ. 
400 ' 

410 FOR I=0 ТО 0-1 

420 МІ) = О 

430 FOR Ј=1 TO CHRS 

440 А = ASC(MIDS(M$,3*I*J,1)) 
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Osborne brings you the comparison 
IBM and Apple dont want you to see. 


Other computer companies dazzle buyers 
with an array of options and add-ons that 


makes the final price hard to determine 
and makes the computer hard to buy, 
complex to assemble, and very 
difficult to carry. 

We believe in making personal 
computers that are easy to learn and 
use. And that starts with making 
computers easy to buy. 

The Osborne І" Personal Business 
Computer. One simple price, $1795, 


any other way. 
For your nearest dealer, call (in California) 
800 772-3545, ext. 905; (outside California) 


| $1795. Complete. I Includi ng Software. 
=S=SBORNE 


ма ee A 
COMPUTER CORPORATION 


buysitall. 

And it all comes in a portable case 
you can take with you wherever you 
work. Because once you go to work with 
an Osborne, you won't want to work 


OSBORNE 1™ ІВМ PERSONAI® APPLE П® 
ee ae eee Le ы” 
keyboard and CRT: $1795 932408 $3120© 
Modem Connection: INCLUDED EXTRA COST EXTRA COST 
IEEE 488 Instrument communications: "INCLUDED Н EXTRA COST "EXTRA COST. 


А. The Osborne 1™ includes two built-in 100K byte floppy disk drives. The ІВМ? and APPLE 1% drives provide approximately 160K bytes of 
storage. В. From the ІВМ Product Center Personal Computer Price Schedule. С. From the Apple Computer Suggested Retail Price List. 
D. The Osborne includes MBASIC® from Microsoft. E. The Osborne includes CBASIC®, a business-oriented BASIC language from Digital 
Research.™ F. The Osborne includes CP/M®, the industry-standard control program from Digital Research. The list of software packages 
which will run with CP/M is considerable. IBM offers CP/M 86 (a version of CP/M) at extra cost. There are optional hardware systems which 
allow the Apple Il to run CP/M; the Apple |І control program is highly comparable to CP/M. G. The Osborne includes WORDSTAR® word 
processing with MAILMERGE®—products of MicroPro™ International. H. The Osborne includes SUPERCALC™, the electronic spreadsheet 
system from Sorcim Corporation. I. Exact price comparisons cannot be presented, because the software and hardware options chosen to 
create the "equivalent" of the Osborne 1 Personal Business Computer vary in price. The range indicated was computed using price lists 
from ІВМ and Apple. Documentation of the computations are available on request from Osborne Computer Corporation. Trademarks: 
OSBORNE 1: Osborne Computer Corporation; SUPERCALC: Sorcim Corporation; Digital Research: Digital Research, Inc.; Registered Trade- 
marks: WORDSTAR, MAILMERGE: MicroPro International Corporation of San Rafael, CA; MBASIC: Microsoft; CBASIC, CP /M: Digital Research, 
Inc.; IBM: ІВМ Corporation; Apple, Apple Il: Apple Computer Corporation. 
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Circle 384 оп Inquiry card. 


StarLogic Listing 1 continued: 


Q 
Announces Major ач M(I) = M(I).* 100 ' SHIFT BLOCK LEFT 
ө 460 M(I) = M(I)+ A ' ADD THE CHARACTER 
Savings on 470 — NEXT J 
480 PRINT М(1); ' PRINT THE BLOCK 
ө e 500 PRINT : PRINT 
Disk Drives D ала 2... со. сайысады жы. Js 
520 ' ENCRYPT THE MESSAGE, AND PRINT THE CRYPTOGRAM. 
Ме ге overstocked on Tandon disk с, : Р 
drives and other personal computer 0 PRINT "CRYPTOGRAM;" ; PRINT 
peripherals. Now's the time to take 990 FOR т=0 TO Q-1 ' I IS THE BLOCK NUMBER 
advantage of these savings. All 58) Ит NI) 
drives and peripherals have a full 970 . GOSUB 670 ' ENCRYPT THE BLOCK 
90-day warranty from StarLogic. 280 PRINT C; ' PRINT ІТ 
TANDON DRIVES аа ' DO THE NEXT ONE 
Here are the industry-standard drives. Basic еза зау 
drive that can be mounted internally on ІВМ БИС a a на aS 
or TRS-80-ill. Or, сап be used with most 620 GOTO 260 ' RUN THE PROGRAM AGAIN 
personal computers including Cromemco, Мн: A E SE EE ERIS NUR UEM ғы. Ж „Ж ee Lee 


Alpha Micro, Columbia Data, North Star, 


Super Brain, TeleVideo, Vector Graphic, Victor, 640 ' SUBROUTINE. ENCRYPT ONE MESSAGE BLOCK, 


Texas Instrument, Zenith, and many more. 650 ' COMPUTE С = (M^3) MOD N. 
TANDON ТМ100-1 $165.00 660 ' 
TANDON ТМ100-2 $235.00 670C-M* М; Cu C - INT(C/N) * М ' (M * M) MOD м 
TANDON ТМ100-3 $225.00 B К á | 
е ani 680 C=C*M: С = C - INT(C/N) * N (M м * M) MOD м 
TANDON 848-1 $360.00 690 RETURN 


EXTERNAL DRIVES FOR IBM, 
APPLE AND TRS-80 


APPLE 11 COMPATIBLE 
Includes drive, cable 


tele A with Franklin ACE) тыр Listing 2: А program іп BASIC (TRS-80) to demonstrate the decryption process de- 
TRS-80 scribed in the text. Lines 340-390 decrypt one block of a cryptogram by raising it to a 
All prices include drive, power supply power. The program asks for a cryptogram block to be decrypted. Several seconds 
cable and cabinet later, it prints the decrypted characters in ASCII. If you enter 0, the program will ter- 
100-1 with 250K minate. 
unformatted storage $240.00 
100-2 with 500K 
E ides $300.00 110 ' DECRYPT MESSAGES, USING A MINIATURE VERSION OF THE 
mem е | 120 ' RIVEST-SHAMIR-ADLEMAN PUBLIC KEY CRYPTOSYSTEM. 
unformatted storage $375.00 130 " 
IBM PC 140 ' PROMPT FOR THE CRYPTOGRAM BLOCK TO BE DECRYPTED, AND 


150 ' DECRYPT AND PRINT THE MESSAGE BLOCK, IN NUMERIC FORM. 


Price includes drive, power supply, cable 
100-1 with 160K 170 ' DEFINE PARAMETERS. 
IBM formatted storage $245.00 180 ' 


100-2 with 320K 


ІЙ ormaned sterar $310.00 190 DEFDBL C,D,M,N ' DOUBLE PRECISION 
100-4 with 650K 200 N = 94815109 : D = 63196467 " KEYS 
IBM formatted storage $385.00 210 ананна анн 
(requires software patch to DOS 1.1) 220 ' MAIN PROGRAM LOOP. 
TELEPHONE ORDERS ONLY 230 ' 
Only phone orders will be accepted. Master- 240 INPUT "CRYPTOGRAM BLOCK"; C ' USER ENTRY 
Card or Visa required. . 250 IF C = О THEN END ' STOP IF NO ENTRY 
(213) 883-0587 260 GOSUB 340 ' DECRYPT BLOCK 
270 PRINT M ' MESSAGE BLOCK 
280 GOTO 240 ' REPEAT 


StarLogic a REP ха сыиы ЕЕ 


300 " SUBROUTINE. DECRYPT С, CRYPTOGRAM BLOCK. 
310 ' COMPUTE М = (C*D) MOD М, USE MODIFIED RUSSIAN PEASANT 
Apple and Appie 1! are registered trademarks of Appie Computer. Inc. 


IBM and PC are trademarks of IBM Corporation. 320 ' ALGORITHM ( BYTE Р, ОСТОВЕК 1981 , РАСЕ 376 ) А 

TRS-BO 15 a registered trademark of Tandy Сограгаһоп, ' 

Prices subject to change without noce. 330 

Prices do not include shipping Charges which will be added to 

MasterCard and Visa billing, Listing 2 con tinued on page 210 
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МЕС” спор, clear, high-performance JC1203 RGB color monitor, ап 
industry standard. Also available, rhe C121 2 composite video version. 


NEC 
LU 


TELELE 


МЕС 


NEC's classic БІ2ПІ green monitor, one of microcomputing’s 
performance legends. Easy on the eye, and the checkbook. 


NEC 
iem Фаг 
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18. How to 
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Our impressive new МЕС dot matrix printer. Parallel interface. (00 cps, 2K buffer, pin or friction 
feed. Stunning performance and compatibility in the hottest new peripheral of the year. 


Give your IBM 
and watch its pe 


Peripherals from. NEC can make almost any 
computer systern better. 

Our sparkling new JC1203 color 
monitor is plug and pin compatible with the 
16-color ІВМ? PC, and delivers the bright, 
sharp, clear, and stable screen image for 
which the entire NEC line bei 
long been famous. Similar co 
patibility is available to 
owners of Apple 11®, Radio 


NEC 


| С 
| 


Shack®, and Atari€ computers, not to men- 
tion our own outstanding NEC PC-8000 
series. Also available is a brand new, ex- 
tremely low cost, NEC green monochrome 
monitor, the JB1260, perfect companion 
for an Osborne, for instance. 
у Ask your dealer for a dem- 
JB» Оу onstration. Or write us 


| 1401 Estes А ЕІК 
E» ) Catus Village, 1L 60007. 
(oy 


| Ea 
Productivity / 
at your fingertips" 


NEC Home Electronics [U.S.A.), Inc. 
Personal Computer Division 


Nippon Electric Co., Ltd., Tokyo, Japan 
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OVER YOUR COMPUTER 


FILE SEARCHES 


USING YOUR WORDS 


FILE COPYING 


WITHOUT COMPLEX FORMULAS 


DISK LIBRARY 


MAINTAINED AUTOMATICALLY 


DISK BACKUP 


WITH ONE COMMAND 


EASY Т0 USE 


ONE SIMPLE MENU 


FAST 


ASSEMBLY LANGUAGE 


INEXPENSIVE 


PRICE ONLY $150.00 


AVAILABLE NOW 


FOR SYSTEMS WITH: 
CP/M 2.X 96K RAM 
80 x 24 CRT 2 DISK DRIVES 


ITIL FLT 27279. 


557 La ие дил Sure /06 


Le Jot, CUIFORNIRA 92472 


01059-49427 


DEALER INQUIRIES INVITED 


“CP/M IS A TRADEMARK OF DIGITAL RESEARCH 
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Listing 2 continued: 
340 Dl = р: М = 1 
350 
360 M=M*C 


зво Dl = INT(D1/2) 
390 RETURN 


How to Derive Keys 

Earlier, I said that it is feasible to 
derive a pair of keys, n and d, for en- 
cryption and decryption, but not 
feasible to calculate d from n. That 
seems incredible, but experts believe 
itis true when n and d are constructed 
in the following way. 

The encryption key, n, is the prod- 
uct of two large prime numbers, p 
and q: 


п = pq (1) 


The decryption key, d, is calculated 
from p and q by 


d —[2(p-1(q-1) + 1]/3 (2) 


Although n is made public, p and 4 
remain secret. If n is sufficiently 
large, say 200 digits, it is practically 
impossible for anyone to factor it and 
discover the values of p and q; and 
without knowing p and q, it is equal- 
ly difficult to compute d. 

For the encryption and decryption 
examples given earlier, the keys were 
constructed as follows: 


prime number, р--7151 
prime number, q=13259 
encryption key, и —7151X 13259 
— 94815109 
decryption key, d=(2 X 7150 X 
13258 + 1)/3 
= 63196467 


Because р апа 4 тау have 100 ог 
more digits їп an operational RSA 
system, their selection requires com- 
puter assistance. The following three 
restrictions apply to how they should 
be chosen, First, neither p—1 nor 
4-1 must be divisible by 3, or the 
decryption operation will not work 
correctly. Second, p—1 and 4-1 


IF D1/2 = INT(D1/2) GOTO 370 

: М = M- INT(M/N) * М 
370 C=C*C; C=C — INT(C/N) * N 

: IF Dl > 0 GOTO 350 


' IF D1 IS EVEN, SKIP 
' M= (Мх C) MOD N 
'C=(C * C) MOD N 


should both contain at least one large 
prime factor. Third, the ratio p/q 
should not approximate a simple frac- 
tion, e.g., %, 3A, etc. These last two 
restrictions help ensure that n will be 
difficult to factor. Donald Knuth, in 
the second edition of his book (see 
reference 3), gives a detailed pro- 
cedure for selecting p and q, which 
ensures that these restrictions are 
met. While the procedure described is 
for constructing 250-digit keys, it is 
applicable to other key lengths. 

Enough keys are available for 
everyone. The number of 250-digit 
keys constructible with Knuth's pro- 
cedure is much greater than 102%, For 
comparison, the number of atoms in 
the known universe is about 10%, 

To create a different pair of seven- 
or eight-digit keys, find primes p and 
q such that neither p—1 nor q—1 is 
divisible by 3, and the product n ^ pq 
is a seven- or eight-digit number. 
Then calculate d from formula (2). 
Divisibility by 3 is easily checked by 
casting out 3s, and the BASIC pro- 
grams described below are helpful in 
finding prime numbers. 


How to Find Large 
Prime Numbers 

To find a large prime number, 
select a random odd number of the re- 
quired size and determine whether it 
is prime. If it is not, increase it (or 
decrease it) by 2 and try again, 
repeating until finding a prime. It is 
not necessary, however, to attempt to 
factor a number to determine whether 
it is prime. 

To test whether a number n is 
prime, select any number greater than 
1 and smaller than n, say x, and 
calculate 


у = (x7!) mod n 
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Magic Window . s Muse Software 
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Magic Words . .. 58 Address book -43 
Magic Pack Combo (all above), 176  Formletter . 87 
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Utility City . . - à — Ж. Series 40 
Apple Mechanic . 25 G/L. A/R. A/Pea. $399 
Inventory. Payroll ea. . 499 
Broderbund 'G/L + A/R + A/P (Special). 397 
Apple Panic. . 5 Series 9 
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Serpentine - 26 — Telecommunications ‚ 279 
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Teacher Plus . =- 32 Sensible Speller 99 
Medical 11 . 879 
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Easy(Exec.Attc'g) . . (Special) $565 CP/M 
Financial partner 219 | 
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Pascal Programmer .. 108 Mark of Unicorn 
Final Word . . $250 
Howard Software Mi 
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Tax preparer state; CA, NY/NJ/IL . ... 60 MallMerge 35 
CalcStar . 199 
Krell Co. SpeliStar . 160 
Logo 5135 SuperSort | 170 
Logo w/o Frills . 89 аја pack (3 іп One) 395 
Microfocus Word pack (3 in One) 395 
Cis Cobol Std. $75 Microsoft 
Forms-2 , . 75 /— Basic BO . 5285 
Місгорго Basic Compiler 325 
WordStar (Reg. CP/M) 5195 Fortran BO 345 
MailMerge . 285 2000180. 570 
CalcStar . 145 Macro BO . M0 
Spellttar. . 145 Peachtree 
SuperSort 120 ^ Generalledger $399 
Word Pak (Special) . . 328 Accounts Receivables . .. 399 
Data Pak (Special) . 329 Accounts Payables . , ... 999 
Microsoft Inventory. . dt 399 
Payrall . x copiis - 399 
zm БОШ. Ж Property Management : 799 
0001-80 . 599 
Fortram-80 .. | 155 CPA Client Write-up. . 799 
Time Manager. 22220020022. 125 Series B Module . 485 
*Peachpak 4 (G/L, А/Я, AP). ` (Special) 397 
Omega Peachtext . 350 
TD Ж Д y^ Star Computer System 
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| bed Legal Times Billing —- В45 
Games Property Management. , , ,.... 845 
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Infocom Oeadline, . cuna WE E 86 : 115 
t & S Crossword Magic . TEE: Act Pe б ыш” 155 
Sirtech Wizardry . . 39 рене Сыны 
Sirtech Night of Diamonds . ...29 Supersoft 
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• Add $3.50 for shipping per software and small 
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If y is not equal to 1, n is not prime. 
But if y = 1, n may be prime, and 
further testing is required. Repeat the 
test using another value of x. If this 
test is performed with many different 
values of x, and if y = 1 for all the 
test cases, n is probably prime. 
Listing 3 is a BASIC program that 
uses 10 values of x to test a number 
for primality. If the program says the 
number is not prime, it is not prime. 
But if the program says the number is 
probably prime, there is а small 
chance that it is not. 

What is the probability that this 
program will make an error? I don't 
know, but it illustrates a class of pro- 
grams, some of which are very good. 
Knuth (reference 3, page 375) 
presents one that is slightly more 
complicated, for which the odds 
against an error are a million to one 
when 10 values of x are used for 
testing, and are a million million to 
one when 20 values are used. For 


serious work I would use the more. 


complicated program, but the one 
presented here illustrates the process 
of testing without factoring—and it 
doesn't seem bad. It has not made an 
error in several hundred trials. 

Listing 4 is a BASIC program that 
searches for a prime number using the 
same test method as the previous pro- 
gram. The program will begin with 
the number you enter and search 
downward until it finds a probable 
prime, which it will identify. If you 
enter 99999999, it will find the largest 
eight-digit prime. This program helps 
to find primes for constructing small 
keys like the ones above. 


One-Way Functions 
and Trap-Doors 

Public key cryptosystems derive 
their unusual properties from mathe- 
matical functions called trap-door 
one-way functions, which are useful 
because they can act as ordinary 
functions or as one-way functions. 

One-way functions are like one- 
way streets. The ordinary cube func- 
tion, B = АЗ, resembles a one-way 
function in that it is easier to calculate 
B, given A, than it is to calculate A, 
given B. The latter calculation, the 
cube-root function, is called the in- 
verse of the cube function. The in- 
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Listing 3: A program in BASIC (TRS-80) to test whether a number is prime. This pro- 
gram demonstrates a primality test that does not attempt to factor the number being 
tested. For very large numbers, it is much faster than factoring. 


100 "----------ə----------...-----------.-.әәл-Э-әе------ 
110 ' TEST WHETHER А NUMBER IS PRIME. 

120 ' USE PROBABILISTIC TEST BASED ON FERMAT'S THEOREM. 
130 ' SEE KNUTH, "SEMINUMERICAL ALGORITHMS". 

140 * 

150 ' PROMPT FOR NUMBER, TEST IT, AND PRONOUNCE VERDICT. 
160 "---------------------------------------------------- 
170 ' DEFINE PARAMETERS. 

180 ' 

190 DEFDBL N,P,X,Y ' DOUBLE PRECISION 

200 K = 10 ' NUMBER OF TEST CASES 
210 !---------------------------------------------------- 
220 ' GET A NUMBER ТО BE TESTED. CHECK THE SIZE. 

230 ' 

240 PRINT 

250 INPUT "NUMBER"; N ' GET A NUMBER TO TEST 
260 IF N « 3 THEN END 

270 IF N » 99999999 THEN PRINT "TOO BIG" : GOTO 240 

280 '--------------------------------2----2-2--------------- 
290 ' DETERMINE WHETHER N IS PRIME. 

300 ' 

310 PRINT "TEST NUMBER: "; 

320 FOR I-1 TO K ' TEST CASES 

330 X = 2 + INT((N-2)*RND(0)) ' TEST VALUE 

340 PRINT X; 

350 GOSUB 490 ' PERFORM TEST 
360 IF Y <> 1 GOTO 380 ' NOT PRIME? 

370 NEXT I 

380 PRINT : PRINT ' NOT PRIME IF Y <> 1 

390 !---------------------------------------------------- 
400 ' PRINT THE VERDICT. 

410 ' 

420 IF Y = 1 THEN PRINT М; "IS PROBABLY PRIME." 

430 IF Y <> 1 THEN PRINT N; "IS NOT PRIME.” 

440 ("---------------------------------------------------- 
450 GOTO 240 ' RUN THE PROGRAM AGAIN 
460 !---------------------------------------------------- 
470 ' SUBROUTINE. COMPUTE Y = (X^(N-1)] MOD М. 

480 ' 

40Ү-1:Р-Һ-1 > 

500 ІЕ Р/2 - ІМТ(Р/2) СОТО 520 ' IF P IS EVEN, SKIP 
510 Y= Ү* ХХ Y = Ү — INT(Y/N) *N ' (Y * X) MODN 

520 X =X *X: X =X – INT(X/N) * М ' (X * X) MODN 

530 P = INT(P/2) : IF P » 0 GOTO 500 

540 RETURN 

550 !-------------с-.---------л.---лсл.ли-----солол------ 


verse of an automobile would convert 
smog to gasoline. A mathematical 
function is said to be one-way if it is 
much more difficult to compute the 
inverse than to compute the function 
itself. To qualify as a one-way func- 
tion, the inverse must be very dif- 


ficult to compute, even by machine. 


A function that could be computed in 
a few seconds, for which computing 
an inverse required thousands of 
years, would fit the definition. 

To create a public key cryptosys- 
tem, a trap-door one-way function is 
used. It is easy to compute an inverse 
of a trap-door one-way function, but 


Sonics Micro Systems 
announces the commercial 
availability of S.D. Systems . . . 


First "Disc-Less" 
Micro Computer 
System. 51050 


1. Replaces Floppy Disc Drives. 


2. CP/M,MP/M, Oasis and 
Turbo-Dos compatible. 


3. Transparent to operating 
system disc commands. 


4. No moving parts, no 
alignment, no media failures. 


5. Network ready. 


"Ram-Disc" 
5630 


e Operating under CP/M the 
"Ram-Disc 128" functions as a 
fully compatible floppy drive 
replacement. Maximum single 
board configuration of 256K 
Bytes offers the equivalent 
capacity of 8" floppies. If more 
local disc image storage is 
necessary the Ramdisc system 
may be expanded to a full 40M 
Bytes. 


ө Whether operations require the 
"Ram-Disc 128" to operate as a 
floppy replacement or as a high 

speed data acquisition system is 


Solely dependent on single 
System configuration. 


e іп real time data acquisition 
and subsequent processing 
applications the "Disc-less" 
System approach affords mini 
computer speed and versatility at 
micro computer prices. 


"Rom-Disc" 

$289 

e The “Rom-Disc-128" is a 
direct replacement for floppy disc 
drives used for the purpose of 
booting the CP/M operating 
system. Further the "Rom-Disc— 
128" is a direct replacement for 
floppy disc drives used to load 
and store applications programs. 


è A total lack of sensitivity to the 
storage and handling parameters 
of standard floppy discs make 
the "Rom-Disc-128's" media 
virtually "immune" to familiar 
system failures. 


e Under popular CP/M utilities 
the "Rom-Disc-128" appears as 
a simple disc drive. 


e With CP/M configured in the 
S.D. Rom format, systems boot in 
less than 1/10 of a second. 


e Equipped with a high speed 
Н5-232 serial port the "Rom- 
Disc-128" will accommodate 


a, ^ | ү r " ) "т қ Cyc TL қ Л L. \ k { = 
ТЛ ТТІ M, «T ТІ. | LATTME LL 


data transfer to and from the host. 


e [he "Rom-Disc-128" in 
conjunction with the previously 
described "Ham-Disc-128" 
provide true system portability 
and independence from floppy 
disc drives. 


e Fach "Rom-Disc-128" may be 
attached to a 256K Byte 
applications "personality module" 
allowing maximum system 
flexibility and personality. "Rom- 
Disc-128" because of its very 
nature offers "maximum" 
protection from software piracy. 


“Turbo-Dos” 
$350 


2-80 CP/M compatible network 
ready Turbo-Dos in stock, ready 
for immediate delivery. 


Versa Floppy ТІ 
“With CP/M 3-0” 5475 


e Supports dual 5%”, dual 8" or 
both. “CP/M 3-0" included. 


1500 N.W. 62 STREET 

FORT LAUDERDALE, FL 33309 
1-800-327-5567 

IN FLORIDA CALL: 305-776-7177 


at Sonics “We are Technology” 
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it сап be very difficult to determine 
how. Computing an inverse can take 
millions of years because finding out 
how to do it can take that long. If the 
method is known, computing an in- 
verse may take only a few seconds. 
This is a completely different situa- 
tion than that created by a one-way 
function, for which there is no easy 
way to compute an inverse. When a 
trap-door one-way function is being 
constructed, the person constructing 
it has access to information, called 
trap-door information, that reveals 
how to compute inverses. Once the 
function is constructed, the trap-door 
information is hidden so well that it 
can take millions of years to find. 
The Knuth modification of the 
RSA system encryption function, 
cubing a number modulo п, is a trap- 
door one-way function. Its inverse 
function is the cube root modulo n. In 
arithmetic modulo n, “cube root” is 
defined as in ordinary arithmetic: if B 
is the cube of A, then A is the cube 


root of B. Notice that this definition 


does not say how to compute cube 
roots (in either kind of arithmetic). If 
you know how to compute cube roots 
modulo n, you know how to decrypt 
messages. [n modulo n arithmetic, the 
cube root of B is computed by raising 
B to some power d, modulo n. But 
knowing this doesn't help unless you 
know the value of d. And d can be 
computed by formula (2) if n has two 
factors (p and q), and p -1 and q—1 
are not divisible by 3. If you con- 
struct the modulus, n, you know p 
and q, and can therefore calculate the 
value of d. Knowing d, you can com- 
pute cube roots; in other words, 
decrypt cryptograms. The values of p 
and q are hidden from other people 
by the difficulty of factoring n. They 
are deprived of the value of d, and 
therefore cannot compute cube roots. 
Hence, they cannot decrypt crypto- 
grams created by cubing modulo п. In 
the RSA system, the value of d is the 
trap-door information that reveals 
how to compute inverses (cube 
roots). You might think of p and q as 
comprising a trap-door through 
which the value of d is obtained. Fac- 
toring п is analogous to finding the 
trap-door, but it is very difficult to 
do. 
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Listing 4: А program in BASIC (TRS-80) that searches for a prime number. It illustrates 
the search technique and may be used to help construct small keys for the public key 
cryptosystem described in the text. Enter any number of eight digits or fewer, and the 
program will find a prime number that does not exceed the number entered. 


' FIND A PRIME NUMBER NO LARGER THAN THE NUMBER ENTERED. 
" USE PROBABILISTIC TEST BASED ON FERMAT'S THEOREM. 
' SEE KNUTH, "SEMINUMERICAL ALGORITHMS", 


" DEFINE PARAMETERS. 


DEFDBL N,P,X,Y " DOUBLE PRECISION 


180 K = 10 " NUMBER OF TEST CASES 

190 ------------------------------------------------------- 
200 ' GET A NUMBER TO BE TESTED. CHECK THE SIZE. 

429” 

220 PRINT 

230 ІМРГТ "МОМВЕН"; М " GET A NUMBER ТО TEST 

240 IF М < 3 THEN END " STOP IF SMALL NUMBER 

250 IF М > 99999999 THEN PRINT "TOO BIG" : GOTO 220 

BEND. (=e rer he SS ee err eni aul eee 
270 ' DETERMINE WHETHER THE NUMBER ENTERED IS EVEN. 

280 ' IF SO, SUBTRACT ONE, 

290 ' 

300 IF N/2 = INT(N/2) THEN N- N- 1 

310 '--- ——————MM € — қынды дым дыбы шын 
320 " PRINT М, THEN DETERMINE WHETHER ІТ IS PRIME. 

330 ° 

340 PRINT N; 

350 FOR I-1 ТОК ' TEST CASES 

360 X = 2 + INT((N-2)*RND(O)) ' TEST VALUE 

370 GOSUB 520 ' PERFORM TEST 

380 IF Y <> 1 GOTO 400 " NOT PRIME? 

390 NEXT I 

400 REM 

410 !------------------------------------------------------- 
420 ' IF М IS PRIME, TERMINATE THE PROGRAM. OTHERWISE, 

430 ' DECREASE IT BY TWO, AND TRY AGAIN. 

440 ' 

450 IF Y = 1 THEN PRINT "IS PROBABLY PRIME." : END 

460 PRINT "NO." : N= М — 2 : GOTO 340 

TO M LLL LL ÉL er ee CC c CL жана ае C Se 
480 GOTO 220 ' RUN THE PROGRAM AGAIN 
зеи 
500 ' SUBROUTINE. COMPUTE Y = [X^(N-1)] MOD М. 

510 ' 

520 Y=1: Р = N-1 

530 IF P/2 = INT(P/2) GOTO 550 ' IF P IS EVEN, SKIP 
540 Y=Y* X : Y = Y — INT(Y/N) * М ' (Y * X) MOD N 

550 X =X * X 1X2 X - INT(X/N) * М ' (X * X) MOD N 

560 P = INT(P/2) : IF P > О GOTO 530 

570 RETURN 

SQ) "umm ен cis енен ee 


Other trap-door one-way functions 
undoubtedly exist, and these could be 
the foundations for other public key 
cryptosystems. For each of these 


systems, the same principles would 
apply. The creator of the system 
parameters would have access to cer- 
tain trap-door information, which 
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COMMAND PERFORMANCE. 


Seikosha gives you all the best features—including economy and super-clear graphics. 


Unlike some graphic printers, Seikosha's new Other valuable features: 


GP-100A Gni-Hammer Graphic Printer puts full dot e Graphics, regular and double width character 
addressable graphics at your command. The GP-100A modes can be intermixed on the same line. 
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double-width character output, and the positioning is of data due to overflow.. 


both character and dot addressable. Designed for simple 15е лезь арқан Е запеа а 
operation, it ranks among the most cost-efficient graphic „р ара Фа АЕ ре 10 inches. 
printers on the market. Command performance tech- «Optional Interface:RS232C,IEEE488, apple ll,etc. 
nology that not only works for you now, but takes you Sb) 2-45, 

well into the future. Graphic Printer GP Serios 


Available at COMPUTERLAND and other fine 
stores in your area 


Distributed by AXIOM CORPORATION 1014 Griswold Avenue San Fernando, Caiit. 91340 Phone (213) 365-9521 TWX (910) 496-1746 
Manufactured by SEIKOSHA SYSTEM EQUIPMENT DIV. 4-1-1 Таіһе! Sumida-ku Tokyo Japan. Phone: 03-623-8111 Telex: 262-2620 
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MORE SPEED 
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eader 


MORE INSTRUCTIONS 

Add YOUR commands to Its 79-STANDARO-pius 
instruction set! 
Far more complete than most Forths: singia & double 
precision, arrays, string-handling, clock, graphics (ІВМ 


low-res. gives Baw and 16 colar or 200 tini color display). 
MORE EASE 


Excellent full-screen Editor, structured & modular 
programming 

Word search utility 

THE NOTEPAD letter writer 

Optimized for your TRS-80 or IBM with keyboard repeats, 
upper/lower case display driver, full ASCII. 


MORE POWER 

Forthoperating system 

Concurrent interpreter AND Complier 

VIRTUAL I/O for video and printer, disk and tape 
(10-Magabyte hard disk availa ble) 

Full 8080 ог 8088 Assembler aboard 

(280 Assembler also available for TRS-80} 
Intermix 35- to 80-track disk drives 

IBM can read, write and run M.3 disks 

M.3 can read, write and run M.1 disks 


IMG FORT, 


THE PROFESSIONAL FORTH SYSTEM 
FOR TRS-80 & IBM PC 


(Thousands of systems іп use) 


MMSF ORTH Disk Systam (regulan 1 A drive, 32K ogy 
V2.0 for Radio Shack ТА5-80 Model lor 11: ..,....... 2895" 
V2.1 for IBM Personal Computer (BO-col. x : $248. 85“ 
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Source code provided 

MMSFORTH Newsletter 

Many demo programs aboard 

MMSFORTH User Groupa 

inexpensive upgrades to latest version 

Programming stafi can provide advice, modifications and 
custom programa, to fit YOUR needs. 


MMSFORTH UTILITIES DISKETTE: Includes FLOATING POINT 
MATH (BASIC ROM routines plus Complex numbers, Rectan- 
gular-Polar coordinate conversions, Degrees mode, more); a 
powerful CROSS-REFERENCER to lisi Forth words by block 
and line; plus (TRS-80) a fuil Forth-styla 280 assembler or (IBM 
PC/color) Turtle Graphics (requires MMSFORTH V2.0, 1 drive & 
32K RAM)...,.... TREES m --————— io: 
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driver, dumb termina! mode, transfer of Нез or FORTH biocka, 
and hast mode to operate а remote FORTHCOM system (ге: 
дшгая MMSFORTH V2.0, 1 drive & 32K RAM) ........ $39.95* 


THE DATAHANDLER: в very fast database management 
system operable by non-programmers (requires MMSFORTH 
V2.0, 1 driva & 32K НВАМ)......................... 369.95“ 


FORTHWRITE: fast, powerful word processor w/easy Кау- 
strokes, Help screens, manual & demo files, Full proportional 
witaba, outdenting. include other blocks, documents, key- 
board Inputs, & DATAHANDLER fieids—ideal for form lettera 
(requires MMSFORTH V2.0, 2 drives & 48K НАМ),... $175.00" 


MMSFORTH GAMES DISKETTE: real-time graphics & board 
games w/source code. includes BREAKFORTH, CRAASH- 
FORTH, CRYPTOQUOTE, FREEWAY (TRS-B0) OTHELLO & 
TICTACFORTH (requires MMSFORTH V2.0, 1 drive & 32K RAM) 
ise hes s etico. uito. min v ane red ifle а карч а бинни Лу $39.96" 


Other MMSFORTH products under development 
FORTH BOOKS AVAILABLE 


MMSFORTH USERS MANUAL- w/o Appendices ..... 817.50" 
STARTING FORTH - best! . Ша алые . $15.95* 
THREADED INTERPRETIVE LANGUAGES - - "admin: 
впаіувіз of FORTH Internals ...................... 518.95“ 
PROGRAM DESIGN А pete VATION > Intro. to structured 
programming, good for Forth чай] жө жены кэ өш вш. 918.007 
FORTH-79 STANDARD MANUAL - officlal reference to 
79.STANOARD word set, әіс,.......... va exitii: 5 513.06" 


FORTH SPECIAL ISSUE, BYTE Magazine (Aug. 1880) - А col- 
lactor’s Item for Forth users and рөсіппегв ........... $4.00* 


* - OROERING INFORMATION: Software prices Include 
manuals and require signin po а single computer license for 
one-person support. Describe your hardware. Add $2.00 S/H 


ҚБА 53.00 per MMSFORTH and $1.00 per additional book; | 


838. orders add 5% tax. Forelgn orders add 20%. UPS COD, 
VISA and M/C accepted; no unpaid purchase orders or refunda. 


Send SASE for free MMSFORTH intormation. 
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Get MMSFORTH products from your 
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MILLER MICROCOMPUTER SERVICES 
61 Lake Shore Road, Natick, MA 01760 
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Editor's Note: Recently, a software 
product became available that allows 
Z80 system owners to take advantage 
of the benefits offered by public key 
cryptography in their private cor- 
respondence. Called The Protector 
(from Standard Software of Randolph, 
Massachusetts; list price: $165), the 


new system uses a 77-digit key. On a 
4-MHz Z80 microcomputer running 
under the CP/M operating system, 
message encryption and decryption 


take about one minute plus the 
necessary disk access time. The time 
needed to generate the encryption and 
decryption keys ranges from 15 
minutes to 4 hours. The memory re- 


would reveal how to compute in- 
verses. For everyone else, the trap- 
door would be hidden, and for them 
the encryption function would be, in 
effect, a one-way function. 


Is the RSA System Unbreakable? 


Successfully analyzing a cryptosys- 
tem, and being able to read its crypto- 
grams without authorization, is 
called breaking the system. Theoreti- 
cally, the RSA system can be broken 
by a determined analyst. Factoring 
the encryption key, or modulus, 
would do the trick, for then the 
decryption key could be easily 
calculated from formula (2), after 
which any message could easily be 
decrypted. However, factoring a key 
of the recommended length and con- 
struction does not seem feasible. 
Knuth gives a procedure for con- 
structing a 250-digit key and con- 
siders it inconceivable at this time 
that such a key could be factored. Ex- 
perts acknowledge that а break- 
through in the art of factoring large 
numbers would render the RSA sys- 
tem worthless but consider such a 
breakthrough extremely unlikely. 
Apparently, factoring large numbers 
is not anew problem, but one that ex- 
pert mathematicians have attacked 
for centuries, and it is known to be 
very difficult. 

Another way to break the system is 
to determine the value of d without 
factoring n. Although you can ap- 
proach this problem in several ways, 


quirement is 38K bytes 

Although the 77-digu ney із тшсп 
shorter than the 200-digit key pro- 
posed for the full-size Rivest-Shamir- 
Adleman system, the key may be more 
than adequate for most applications. 
The author of the system, Charles 
Merritt of PKS Inc., has received 
estimates of the time needed to break 
the system ranging from three uninter- 
rupted days оп a Сғау-1 to one year. 

When asked about the people who 
were using the system, Mr. Merrit’ 
replied that he had not heard from any 


of them Annarently thew alen iant tc 


ke 


experts believe that none of them are 
likely to be fruitful. 

Yet another method of breaking the 
system is to learn how to compute 
cube roots modulo n without know- 
ing the value of d. Less seems to be 
known about the difficulty of doing 
this than is known about the difficul- 
ty of factoring n. At this time, no one 
knows how to compute such cube 
roots in a reasonable time without 
knowing d. 

Any new cryptosystem should be 
viewed with suspicion. The accepted 
method of demonstrating the ade- 
quacy of a new system is to subject it 
to prolonged, concerted attack by 
people with experience in breaking 
other systems. If the new system 
proves resistant to such an attack, it 
may tentatively be considered secure. 
The process of validation is continu- 
ing, but a fairly large number of 
preliminary studies done so far in- 
dicate that the system is quite secure. 


Digital Signatures 

Very closely related to public key 
cryptography is the concept of digital 
signatures. One problem with cor- 
responding electronically, such as via 
a computer network, is that messages 
can be easily forged—you usually 
cannot be certain that the sender of a 
received message is actually the per- 
son claimed in the message. A public 
key cryptosystem, however, can be 
used to provide positive identification 
of any sender who has a public key 


Тһе new DMS-15. 
Today, a desktop powerhouse. 
FORGETS, a HiNet network 


А | master. 


| As astand-alone, the DMS-15 speeds 
word processing and accounting with 
its own 15MByte Winchester disk. 
Д As “master” for а HiNet Local Area 
“aq Network, (һе DMS-15’s hard disk 
=] handles the network’s central files, 
Я applications programs, electronic 
mail, and all network management. 
| Instantly, Automatically. 

HiNet is a complete hardware/software network — $0 
inexpensive that you can add other work stations anywhere 
your business requires for about the cost of a good typewriter. 
Because HiNet is a network of interconnected computers, 
you can get information from other departments instantly. 

The CP/M*based DMS-15 
combines a 64K 780А proc- 
essor, 15MB hard disk (plus 
614K floppy storage), three 
RS-232C serial ports, the HiNet 
networking port, and 12 (x3) 
programmable function keys. 
Bit-mapped graphics 
display, too. 

Get your network 
starter kit now. The DMS-15. 


Digital Microsystems 


Because man was not meant to work alone. 
1755 Embarcadero, Oakland, CA 94606 ЕНЕЙ o 3686, TWX 910-366-7310 
Tavistock Industrial Estate, Ruscombe, Twyfo erkshire, U.K., Tel. 0734-343885, Telex 849925 


HiNetisatrademark of Digital Microsyste 
CP/M” is aregistered trademar kof Digital Re search, Inc. 
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Late Developments 

Ron Rivest, one of the authors of the 
RSA public key cryptosystem, reports 
that it is presently finding commercial 
application in the transmission of keys 
for the U. 5. Data Encryption Stan- 
dard, a conventional system that can 


process information at a much faster 
rate. He and the other authors of the 
system are now at work producing a 
single-chip implementation of the 
system that can be used on a micro- 
processor bus, which should be able to 
process about 150 characters per sec- 
ond, 


on record. If, for example, Mary has 
filed a public key in some public ac- 
cess file, she can digitally sign a 
message to you by decrypting it with 
her private key before transmitting it. 
After receiving the message, you (or 
anyone else) can read the message by 
encrypting it with Mary's public en- 
cryption key. The process is essential- 
ly the reverse of the cryptosystem: 
the message is first decrypted and 
then encrypted, and anyone can 
reveal the message, but only Mary 
with her secret decryption key can 
create it. 

In addition, messages using digital 
signatures can be subsequently en- 
crypted with another key. After 
Mary decrypts her message to you 
with her secret decryption key, she 
can then encrypt it with your public 
encryption key. The result is a 
message that only Mary could have 
created, and only you can read! 


In a related item, Adi Shamir, 
another of the RSA authors, claims to 
have broken a rival public key system 
called the Knapsack System. Shamir's 
report, however, remains to be inter- 
preted, and some variations of the 
Knapsack technique may still be 
usable. This system, developed by 
Ralph Merkle and Martin Hellman, is 
based on a well-known problem of 
determining which numbers of a given 
set of numbers were added together to 
produce a given sum. 


Messages with digital signatures 
have other interesting and useful 
properties and may be used to ad- 
vantage with other (non-PKC) cryp- 
tosystems. These properties and ap- 
plications might easily justify an arti- 
cle on digital signatures alone. 


Summary 

This article has described the prin- 
ciples of public key cryptosystems. 
One example has been given, the 
Rivest-Shamir-Adleman system. We 
have seen how keys are constructed 
and used, and have at our disposal 
four BASIC programs for further ex- 
perimentation. These programs may 
also be useful as models for assembly- 
language programs that could manip- 
ulate larger numbers and run faster. 
We have seen that the RSA crypto- 
system provides public keys in more 
than astronomical quantities апа 
that it is believed to be unbreakable. 


e FULL C 


Several questions come to mind: Is 
a personal computer powerful 
enough to run a full-size RSA system? 
How long would a small computer 
take to construct a 200-digit key? Or 
even a 100-digit key? How long 
would it take to decrypt a medium- 
length message? 

Regardless of the answers to these 
questions, the prospects are good for 
using public key systems with small 
computers. New computer models 
appear almost monthly, and their 
performance is improving rapidly. 
The theoretical work that gave birth 
to the RSA system is also proceeding 
at a rapid pace, and we can expect 
new and different public key systems 
to result from that work. Some of 
these may be suitable, perhaps even 
optimized, for small machines, and 
the prospects are exciting. Ш 
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Remember when they said all computers 
would be affordable someday? 
Well, here they are. All one of them. 


The only $99.95 computer. 


Now you don't have to spend hundreds or 
even thousands of dollars to enjoy some really 


useful and interesting software programs. FRET 


You can own a full powered TS1000 personal 9 | 
computer for only $99.95. And you сап buy it m ШЕШІ. 
directly from Sinclair Research, the company (526 
that pioneered the affordable computer. Only , 

Sinclair has made this revolutionary new tech- - GERR ШШ 


nology possible, with a unique Master Chip 
which replaces as many as 18 chips used in 
other personal computers. 

The TS1000 is the lowest priced personal 
computer on the market. In addition to being 
very affordable, it's very expandable. 

You can select from a number of ІК software 
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learn how to write your own programs. 
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Why order now? 


Computers are here to stay. They are becom- 
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computer. You can buy the computer and both 
ІК programs and 12 каш right from 
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parking worries. Selecting from such a large 
variety of software has never been easier or 
more convenient. 

So the sooner you order, the sooner you and 
your family can enter the world of computers. 


How to order today. 
Call our toll free number and use your 
MasterCard or VISA. Or sendthe coupon 2 


with a check or money order. 
Then try out the Timex/Sinclair 1000 for 
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(Sorry, no refunds on software.) 


Call toll free: 800-543-3000. Ask for operator 
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509. Have your MasterCard or VISA ready 
when calling. Phones open 24 hours a day, 7 
бау aweek. These numbers аге for orders 

y. 
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of day, can emulate 912/920, RS232C printer Microline 83A, Serial & Parahel......... 758 
port, 50 Baud то 19.2KB., 8x10 character reso- Microline 84, Рагаіе!................. 1149 
lution, switchable character sets, function keys Microline 84, бегізі................... 1249 
self test. Окіптарһ/82д-...,.............Ӛ....... 85 
fo 2. в. МММ НТ” $2299 
630 R155, (А purpose interface)... ...... 1998 
ВИИИ Cucine cR ria 2825 
Qume 9/45, Full Panal................ $2049 ТІ 810, VCO/Full Enhanced............ 2099 
TIED ROiw/ LE агае. а. 1645 
N N S TI 820, RO w/comp. print, DFC......... 1795 
CE TRO IC TI 745, Portable Terminal.............. 1399 
737-3,Н5232С............. New Low!..$389 
730-1, Parallel............. New Low!.$349 
704-9, 150 CPS (В5232С).............. 1595 
704-11, 150 CPS Parallel............... 1695 EPSON 
1226 120 CPS Parallel.................. 949 МАЗН.............................. 5489 
М ЕС с Р А ПЛЫВЕТ. ees. ce. . CCCOEER 589 
| inwriter МЕЛШРЕ......................... 789 
p 5 А9230, w/AK ӘшТЕг................... 135 
| ее, ' ProWriter 8510, Рагаһе!............... $549 
АДДА С Bs 77 __ | | ProWriter 8510 ACD, Parallel & Serial... . 649 
аа айы а-ы. ET A жақша aV. ProWriter 1550, Parallel................ 789 
QN exar сост a NEUE NENNEN E CEN O cick e EN. | ЭҢ; p ut [ Е - MT cA T r ProWriter 1550, Se asa nanuanannn. 845 
“ыы, е ео аа a че Ғ-10, Parallel or бегіз!................. 1599 
se ен Daisy Wheel Tractor, For Ғ-10.......... 275 
ROC 4%; 
бОНОС10-180...................... $595 3510 НО,ЗБСР5.................... 51699 МА 
» 3530 RO, 35 CPS (Centronics Interface... .... 1859 A DEX 
TI CRT Terminals 7710 RO, (RS232C) 55 СРЅ............ 2395 ГР-9000А/01А...................... 51375 
ee 51599 7720 KSR (RS232C) 55CPS............ 2999 ОР-.9500А/0ЛА....................... 1469 
940, Package. .... ———— ...2079 7730 RO, 55CPS (Centronics interface)....... 299 БРЕОДИЕ........................... 1569 


m E 
"orans. (315) 422.4467. 


Syracuse, New York 13220 TWX 710-542-0431 


Circle 275 on inquiry card. 


All prices F.O.B. shipping point, subject to 
change. All offers subject to withdrawl with- 
out notice. Advertised prices reflect a 296 
cash discount (orders prepaid prior to ship- 
ment). C. O.D.'s & Credit Cards, 2% higher. 


TOMORROW'S COMPUTERS NOW ! 


System One 


CS- 1D2E: 6800 System 1 
м//256К.............. 54669 

CS-1D2E: 68000 System 1 | 
м/512К............. 55520 


CS-1HD2E: 68000 System 1 


w/5 Meg. HD, 256K... $7220 
CS-1HD5E: 68000 System 1 

w/5 Meg. HD, 512K... N $8068 
С5-1 2-80,64К.......................... 53395 
CS-1H w/5 Meg. Hard Disk. .............. $5895 
CS-0w/SCC & МСВ-216................ $1099 
SC/OD, 7-80 SCC, 64KZ, 16 FDC .......... $2545 


DDF Dual Double-Sided 5” Drives ttorcs-o... $1099 


SCC Single Card Computer 

2Р 2-80 CPU 2/4MHz 

16KZ Dyn. RAM Memory 

48K TP 2Port 48K Memory 

64KZ Dyn. RAM Memory 

16 FDC Disk Controller DD 

8K Bytesaver ІІ Prom Prog 

32K Bytesaver Prom Card (2716s) 
TU-ART 1/0 Interface 

D 7A Digital/ ANALOG Interface 
8PIO 8 Port Parallel Interface 
4PIO 4 Port Parallel Interface 
QDRT 4 Ch. Syn/ Asyn Interface 
ОР int. 1/О Processor 


FDC COBAL Compiler 
FDF Fortran IV Compiler 


STB 32K Structured Basic 
SGB Super Dazzler Graphics 


WPS Word Processing System 
TSS Trace System Simulator 


SLMR Slidernaster 
SPMR Spellmaster 
16K PR 16K Prom Memory Card FOMR Fontmaster 
CGi TV Dazzler НЕЗ 

SDI High Resolution Color Graphics 


EXC-2 Extender Board 


3102 CRT Terminal 
3355A Letter Quality Printer 
(56 CPS, 15''Platen, Tractor Feed).... $2969 


EI 


и ч 
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from 


Cromemco 


64K-Z80A 


f With Dual Double-sided mini floppies. 


th 8"Dual Drives - 
Multi-User, Hard Disk and 68000 versions available. 


CROMIX? , МР/М? or OASIS? systems are now а- 
vailable from MiniMicroMart running CROMIX (or 
MP/M or OASIS) оп a CDC Phoenix (96 МВ-16 remova- 
ble, 80 fixed) hard disk. 


y 


| i 
i і | 


ш ои uu 


wi 


4 


DPU-68000/2-80 CPU Board 


ee ee 5849 

256K MSD RAM Board w/error correction .......... 1649 
512K MSU RAM Board w/error correction ........... 2495 
MCC Memory Management Board.................. 419 
-— 499 


CROMIX 68000 Operating System Board 


C-10 Z-80 Super-Pak Offer. 
12"CRT wikeyboard 64K RAM, 5'4"DD,DS 


Drive (390K). Incladed is CP/M* Operating 
System, 32K Structured Basic, Writamaster 
and Planmaster 


FCR RATFOR, includes FORTRAN IV 


DBM Data Base Management w/report 


WRMR Writemaster Word Processor 


HD-5, 5Meg. add-on Winchester 

Hard Disk (inside С5-2 8 С5-3)., 2949 
HDD-11, 11 Meg. H.D. System. . 5945 
HDD-22, 22 Meg. Н.О. System. 10195 


All puces F.O.B. shipping point. subject to 
change. All offers subject to withdrawl with- 
out notice. Advartised prices reflect a 2% 
cash discount lorders prepaid prior to ship- 
menti. C.O.D.'s & Credit Cards, 2% hugher. 
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System Notes 


Exploring | 
the Commodore VIC-20 


Joel Swank 
12550 SW Colony #3 
Beaverton, OR 97005 


I was excited when I first obtained my Commodore 
VIC-20, and I spent several contented days playing with 
the new system. I soon realized, though, that it was 
capable of much more than simple games, so I decided to 
explore further. The nontechnical users manual offered 
little help; I would have to do my exploring on my own. 
Moreover, because the VIC has only CBM BASIC, deter- 
mining its internal workings would be difficult. 

The first step in unraveling the mysteries of the VIC is 
to find the location of the system functions (memory, in- 
put/output ports, and programs) in the memory space of 


Hexadecimal dump of memory. Enter the starting and 
ending addresses when prompted. Memory is dumped 
4 bytes per line. 

ASCII dump of memory. Enter the starting and ending 
addresses when prompted. Memory is displayed in 
ASCII, 8 bytes per line. 

Hexadecimal to decima! conversion. Enter the hexa- 
decimal number; the decimal equivalent will be 
displayed. 

Decimal to hexadecimal conversion. Enter the 
decimal number; the hexadecimal equivalent will be 
displayed. 

Hexadecimal to binary conversion. Enter a hexa- 
decimal number up to four digits long; the binary 
equivalent will be displayed. 

Jump to machine-language program. Enter the ad- 
dress of the program in hexadecimal. The SYS com- 
mand is used to execute the program. 

Hexadecimal POKE. Enter the starting address in 
hexadecimal and then each byte in hexadecimal after 
its address is displayed. Type END to stop. 


Table 1: Memory Utility Program functions. When you enter 
the commands RUNI, КИМ2, etc., the program will perform 
the corresponding functions. 
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its 6502 microprocessor. All documentation for the 6502 
processor uses hexadecimal numbers to describe its fea- 
tures, but the VIC's BASIC uses decimal numbers only. 
Working with the 6502 requires using hexadecimal 
numbers. To solve this problem I wrote the VIC Memory 
Utility Program, a BASIC program that emulates a few of 
the capabilities of a monitor program (see listing 1). It has 
seven functions executed by typing RUN1, RUN2, RUN3, 
etc. (see table 1). The utility program allows you to dis- 
play memory in hexadecimal and ASCII (American Stan- 
dard Code for Information Interchange), alter memory in 
hexadecimal, convert hexadecimal to decimal and 
decimal to hexadecimal, convert hexadecimal to binary, 
and execute a machine-language program. The base con- 
version of numbers can be of great help to those un- 
familiar with hexadecimal and binary notations. Using 
the utility program, I was able to learn a great deal about 
the VIC's functions. 


Memory Locations 

Some of the locations of the VIC's functions are given 
in the users manual in decimal numbers. Using these as a 
start, I soon had mapped the entire 64K-byte memory 
space (see figure 1). The lower half of the address space is 
reserved for RAM (random-access read/write memory), 
while the upper half is for ROM (read-only memory) and 
I/O (input/output). The control program for the VIC is 
stored in ROM, and BASIC programs are stored in RAM. 
Some of the things that I found while exploring the VIC 
are described in the following paragraphs. All addresses 
are given in both hexadecimal and decimal. Hexadecimal 
numbers are preceded by a dollar sign ($); decimal 
numbers are in parentheses. 

The patterns for the VIC’s character sets are contained 


А Comp 


Realize day-n and day-out solid performance from 
a quiet and capable desktop plotter. It’s true. For only 
51995“ the Houston Instrument HIPL@T™ DMP-29 will 
provide you with world-class multi-color hard copy 
graphics, and deliver a level of quality and perfor- 
mance that you would expect in a plotter costing 
three times as much. 


It's a hard worker. The DMP-29 goes about its job 
with amazing speed and precision. Unbeatable resolu- 
tion and repeatability are yours in both 8/2” x П” and 
I" x V" formats, and 8-pen capability assures you of 
fast attention-free flexibility when multi-color output is 
required. High pen speed combined with an ad- 
dressable resolution of O.OOT" assures fast, accurate 
ond stepless traces. 


It's friendly. You can cal 21 different functions directly 
from the front-panel membrane keyboard. It's tolerant 
too. The DMP-29 wil modestly protect itself from user 


au 
F^ = 4 4 
240 doom e 
— 1 > 
2 „А222 
= ai 


Circle 49 for literature. 


lete Graphics 


weDepartment For Just $1995 


% 


errors, as when attempting to place а pen in ап 
already occupied stall 


And it's smart. An extensive set of firmware routines 
makes life easier for the user. A small sampling of the 
built-in talent inherent in the DMP-29 includes 
character generation, circle, arc and elipse synthesis, 
ine type variations, viewport/windowing, clipping 
and scaling. 


For more information on the hard working, friendly 
and smart DMP-29 plotter, contact Houston Instrument, 
PO. Box 15720, Austin, Texas 78761 (512) 835-O900. For 
rush literature requests, outside Texas call toll free 
1-800-531-5205. In Europe, contact Houston Instrument, 
Rochesterlaan 6, 824O Gistel, Belgium. Telephone 
O59/27-/4-45. 


BAUSCH & LOMB (S) 


"U.S. Domestic price only 
TM trademark of Houston Instrument 


Circle 50 to have representative call. 


Listing 1: Memory Utility Program. This operates much like a monitor program, enabling you to examine and modify the VIC-20's 


memory. 
ВЕ В. 
й3 КЕМ VIC MEMORY LITILIT" 
1 GoTOo1i1ac HEX DLIMF 
> GoToaeaag ASCII DUMP 
з GOTO168600 :HE TO DECIMAL 
4 6979011600 ;DECIMNAL ТО HEX 
= GoTosStmuutg |! HEX TO BINARY 
5 GoTo-eog)08 ‘JUMP ТО SUBROUTINE 
7 GOT912666 :НЕХ POKE 


10 КЕМ 

168 PRINT “HEX DUMP” 

іс-а GOSUB280O060 

200 GOSUB 3656 

360 J=1 

466 FOR I=SSTOEN 

456 IF J-1THENGCSUBSOGOGO 

5868 x-PEEKCI? 

еда SOSIE 9600 

інев PRINT” "; 

1166 J2J*1:IF J¢S ТНЕМ1ЗӨӨ 
12ӨӨ PRINT:J-1 

1360 NEXT 

14909 END 

1989 REM SETUP SUB 

20809 HEX S="B12345679389ABCDEF 
21606 RETURN 

2990 REM INPUT START AND END 
38606 INPUT "ENTER STuHRT';S£f 
3220 GOSUB 76606 :IFTT<C@THEN 3859 
3236 SS-TT 

3300 INPUT "ENTER END";S$4 

2326 GOSUB 7668 :IFTTX&GTHEN33BG 
3330 EN=TT 

3506 RETURN 

3996 REM 

46009 PRINT'"ASCII DUMP" 

4030 GOSUB 36068 

4050 J=1:GOSUB 2000 

41660 FOR 1=55 TO EN 

4150 IF J=1THENGOSUB 8080 

4200 MX-PEEKCGI? 

азай IFX>191THENXK=32 

4460 PRINTCHR$ (CX) ; 

4500 J-J*1:IFJ-9THEHJZ1:PRINT 
4600 NEXT 

47685 END 

5900 PRIMT"JUMP TO ML PROGRAM" 
5166 GOSUB20fG 

C200 INPUT"ENTER “ТО” АагГркЕс5”;5% 
S388 ЗОБОВ 7066: IFTT<&S THEN GOTOS28068 
5400 SYSCTT) 

5500 END 

S2900 REM 

£6866 PRINT'"HEX TO BINARY" 

6108 INPUT "ENTER НЕМ"; 5 # 


6200 IF LEN(S$»»54 THENGOSUB 7756 :50T906158 


63800 GOSUB 76686: ІҒТТ<ӘТНЕМБ 10909 
6400 М=2+15 : Ј=6 
6500 FOR Ісші1Т%91.6 


6686 
67008 
6865 
6988 
7000 
7050 
7100 
7150 
7200 
7258 
73808 
"350 
7408 
7450 
7500 
7356 
"600 
"650 
??аё 
7750 
гвове 
7988 
8606 
2166 
2200 
8300 
вдее 
рево 
9508 
96506 
9768 
9800 
9900 
9956 
9960 
1800090 
16188 
10260 
16350 
10400 
169200 
11666 
11100 
141170 
11266 
114380 
11466 
ілсе 
126000 
12150 
12290 
12300 
12480 
12268 
126,809 
ігтиӘ 
127286 
122060 
129608 
REAT 


J=J+1:IFJ=STHENJ=1:PRINT" ''; 
IF ТТ-МОсшӘӨТНЕМРБІМТ"“1";  ТТ-ТТ-М:сотововов 
РБІМТ"Ө"; 
М-М/2:МЕХТ:ЕМГ 
REM CONVERT HEX ТО DECIMAL SUB 
TTzG:FOR L=1TO LEN CS$? 
T$zMID$4S*$,L,125 
IFT£$C€'B'THEN 7780 
IFTS$2'"9"THEN?T3560 
J=VAL CT #3 
GOTO 7550 
FORJ=1TO6 
IFT$zMIDSC"ABCDEF'",J,1» ТНЕМ?5ФОӘ 
NEXTI:GOTO770& 
J=J+9 
ІТ РЕГ Trae st 
NEXTL 
RETURN 
TTz-—41 
PRINT'"INVALID HEX 8" 
RETURN 
REM PRINT I AS 4 HEX DIGITS 
A“ZPINTCI“2563) 
GOSUB 9600 
KMA~= INTC I-INTCS 14256) ж256 
GOSUB 96010 
PRINT" ''; 
RETURN $ 
REM PRINT хы“ AS 2 HEX DIGITS 
Yeo INTCK“L16> 
QuzWuW-WWxw16 
TIAS=MIDSCHEXS, Y%4*#1,19 
T2ES=MIDSCHENS, 2м+1, 12 
PRINTT1£$;T2*; 
RETURN 
PRINT'"HEX То DECIMAL” 
INPUT "ENTER HEXx';S* 
GOSUB 70GB: IFTTØTHEN10106 
PRINTS #; "ece"; ТТ 
END 
REM DECIMAL TO HEX 
PRINT'CESIMAL ТО HEX" 
INPUT "ENTER DECIMAL" ;! 
GOSLB2660a 
FRIMTTT' =": 
GOSUB268000 
GOSB 3000 
END 
PRINT"HE*M POKE" 
эо501в2ваа 
ІМРІНТ"ЕМТЕР START ACCRESS"“; SS 
MOSUBTOEaa: IFTTCOTHENLSEaD 
Ар TT 
I-cPLDBD:'3o-cumasSmmago:lINHNMPUTSSt 
IFS$2 ENC" THEN END 
(зз ББТ: TTCLØTHENL2SGA 
IF TTSS=55 THENSOSUBTTESaA GOTIO 
POKREADD, TT 
ADPSADDN+1: ато 12508 
T. 


MACRO-80c DISK BASED EDITOR/ASSEMBLER 


This is a powerful macro assembler. screen oriented editor and machine language 
monitor. It features local labels, conditional assembly, printer tormatting and cross 
reference listings. Assemble multiple files. Program comes on Radio Shack 


compatible disk with extensive documentation. Price: $99.95 


MICROTEXT COMMUNICATIONS 


Make your computer an intelligent printing terminal with off-line storage! Use 
| Microtext for timesharing interactions. printing what is received as it is received 


| and saving text to cassette. and more! Price: $59.95 


PIBOC PARALLEL PRINTER INTERFACE 


Use a parallel printer with your Color Computer! Serial-Parallel converter plugs into 
the serial port and allows use of Centronics-compatible printers. You supply the 


printer cable. Price: $69.95 


МАЛОО) 


Color For 


THE MICRO WORKS COLOR FORTH 
th is easier to learn than assembly language. executes in less time thar 


Basic and is faster to program in than Basic. Rompack comes with 112-page 
manual containing giossary of system-specilic words. full standard FIG glossan 
and complete source. A fascinating language designed for the Color Computer 


Price: $1 


09.95 


SDS-80C SOFTWARE DEVELOPMENT SYSTEM 
SDS-80C is а Rompack containing a complete editor, assembler and monitor. !t 
allows the user to write. assemble and debug assembly language programs with 


no reload 


ing. object patching or other hassles. Supports full 6809 instruction set. 


Price: $89.95 


Runs on 


8OC DISASSEMBLER 
the Color Computer and generates your own source listing of the Basic 


interpreter ROM. Documentation includes useful ROM entry points, complete 


memory 


тар, 1/0 hardware details and more. Cassette requires 16K system. 


Price: $49.95 


GAMES: Star Blaster ж Pac Attack ж Berserk ж Cave Hunter ж Starfire ж Astro Blast ж Starship Chameleon ж 
Adventure: Black Sanctum ж Adventure: Calixto Island ж 


Also Available: Machine Language Monitor [L] Books (1 Memory Upgrade Kits 
Parts and Services . . Call or write tor more information 


California Residents add 6% Tax 
Master Charge/Visa and 
COD Accepted 


WOIUKSS ро. BOX 1110 DEL MAR, СА 92014 619-842-2400 


224 January 1983 © BYTE Publications Inc 


Circle 265 on Inquiry card. 


Performance Breakthrough... 


„ -- the CYBERDRIVE for the IBM Personal Computer 


13.5 or 27 million bytes of disk capacity in a single cabinet with 
an integrated mini-cartridge tape for secure data backup. 


Setting an exciting new microcomputer standard, the 
CYBERDRIVE' combines a full package of features. 

It offers new, higher performance levels, with an inte- 
grated business-oriented backup device. 

As the CYBERDRIVE is made available for other systems, 
media transfer is assured regardless of the host hardware or 
Operating System. 

The CYBERDRIVE slashes the seek time dramatic- 
ally—e.g. the usual 5 Megabyte stepper-motor Winchester 
disk offers average seek time typically in the range of 100 to 
200 milliseconds (incl. head settling). 

With the CYBERDRIVE, the average seek time across 
more than five times as much data is only 33 milliseconds 
(incl. head settling). 

This basic speed, coupled with disk cache buffering and 
a peak transfer rate of 1 million bytes per second, make the 
CYBERDRIVE a performance champ! 

The integrated mini-cartridge tapes used for backup of 
data allow dumping of (for example) 10 million bytes of data 
in about 10 minutes... much faster than other tape or floppy 
disk backup techniques. Hardware read-after-write error 
checking is incorporated in the tape device. 


© Copyright 1982 by Cybernetics Inc. All rights reserved. 
Prices and specifications subject to change without notice. 


IC (Y, 18 LE IR, UN (Е LLLI 6,5. 


...And don't fail to ask about our superb lineup of serious 
business software (also offered in CYBERDRIVE format) 
including: 


RM/COBOL? compiler-the micro industry standard. 

MBS! RM/COBOL general business applications (derived 
from MCBA* minicomputer packages)... thousands 
in use... money back guarantee...source program 
license. 

CRT" from Cybernetics (COBOL Reprogramming Тоо!!)- 
Program generator for RM/COBOL to ease pro 
gram development and maintenance . . . an 

alternative to a Data BaseSystem. 

CBASIC2* & CBASIC86* compilers... for aficionados of a 
useful BASIC. 


The software is available on a variety of industry-standard 
Operating Systems including CP/M®-MP/M® (both 80 & -86), 
OASIS’, PCDOS, and UNIX’. Inquire for specific details and 
prices. 


Trademarks of: 1- Cybernetics. inc 2 Ryan-MéFariand Corp 3 - Micro Business Software ігі: 


4 Min-Computer Business Applications Inc 5- Digital Research, inc 6 - Phase One Systems. кс 7 Вей Laboratores 


8041 NEWMAN AVE., SUITE 208 
HUNTINGTON BEACH, CA 92647 


Y— 714/848-1922 


(с. 


HEXADECIMAL DECIMAL 


0 0 
| 1K BYTES OF RAM 
400 1024 | 
| 3K BYTES RAM EXPANSION | 
1000 4096 
4К ВҮТЕ5 ОҒ НАМ 
1Е00 7680 
SCREEN BUFFER 
2000 8192 | | 
^ 24K BYTES RAM EXPANSION 
| | 
8000 32768 
9000 36864 
A000 40960 
| 8K BYTES ROM EXPANSION | 
(PROGRAM CARTRIDGE) 
C000 49152 
16K BYTES VIC CONTROL PROGRAM 
AND CBM BASIC IN ROM 
FFFF 65535 


Figure 1: The VIC-20 memory map shows the organization of 
the VICs memory with starting addresses in both decimal and 
hexadecimal for each block. 


$9000-$900F 
$9000 
$9001 
$9005 
$900A-$900E 
$900F 
$9110-$911F 


(38864-36879) TV controller 

(36864) Horizontal position control 
(36865) Vertical position control 
(36869) Character set selection 
(36874-36878) Sound control 

(36879) Screen/border color control 
(37136-37151) First 6522 VIA; controls user 
port, joysticks, and light pen 
Second 6522 VIA; controls 
keyboard, printer, disk, and 
tape 


$9120-$912F (37152-37167) 


Table 2: [nput and output addresses. The values at these 
memory locations control the video and sound output as 
well as the input and output from the keyboard and 
peripherals. | 


in a 4K-byte ROM located at $8000 (32768). The pattern 
for each character requires 8 bytes of data. The bits of the 
first byte determine which dots of the top row of the 
character will be on, the second byte does the same for 
the second row, and so on. The order of the character 
patterns in the ROM is the same as the order in the table 
on page 141 of the users manual. There are actually four 
separate character sets contained in this ROM, each tak- 
ing 1K bytes for the patterns of the 128 characters per set. 
The first set, located at $8000 (32768), is the standard 
VIC character set. The next, at $8400 (33792), is the 
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reverse standard character set. At $8800 (34816) is the 
VIC alternate character set that includes lowercase letters 
in place of graphics. At $8С00 (35840) is the reverse of 
the alternate character set. The byte at $9005 (36869) 
determines which of these character sets is used. When 
the VIC is powered on, this location is set to FO hexadeci- 
mal, which selects the standard character set. When the 
shift and Commodore keys are pressed together, the 
value in $9005 (36869) is changed to F2 hexadecimal. This 
selects the alternate character set at $8800 (34816). Press- 
ing the shift and Commodore keys a second time changes 
back to the standard set. The value in location 36869 can 
also be changed from the keyboard with a POKE com- 
mand or even from a BASIC program. 

The integrated circuit of the VIC's TV controller uses 
the value in location 36869 to determine which character 
set is currently in use. It always assumes that the reverse 
character set immediately follows the selected one in 
memory and uses that reverse character set to blink the 
cursor. The cursor flashes between the character and its 
counterpart in the succeeding character set. Location 
36869 can also be used to select other character sets. For 
instance, storing F1 hexadecimal in 36869 selects the 
reverse character set at $8400 (33792). This makes all nor- 
mal characters on the screen reverse. Because the TV con- 
troller selects the immediately following character set for 
reverse characters, the alternate character set at $8800 
becomes the reverse in this mode. That means that the 
cursor blinks between reversed uppercase and normal 
lowercase characters. 

The value of the byte at $9005 (36869) can select still 
more character sets. If FC hexadecimal is stored there, the 
RAM starting at $1000 (4096) is used for the character 
patterns. This allows you to design your own character 
sets. Character sets at $1400 (5120), $1800 (6144), and 
%1С00 (7168) can also be selected with values FD, FE, and 
FF hexadecimal respectively. In fact, the 4K-byte block of 
RAM at $1000 (4096) will completely replace the ROM at 
$8000 (32768), and all features mentioned above will 
work for the user-designed character sets. Of course, on 
the standard VIC this RAM area is used for the BASIC 
program buffer and therefore cannot be used entirely for 
your own character sets, Also, the screen buffer takes the 
top 512 bytes of this area. 


Input/Output 

The entire area from $9000 (36864) to $9FFF (40959) is 
reserved for I/O (see table 2). Locations $9000 (36864) to 
$900F (36879) are for the TV controller. The character 
sets, screen and border color selections, and sound con- 
trols are all located here. Locations $9000 (36864) and 
$9001 (36865) control the horizontal and vertical position 
of the VIC's screen within the border. I sometimes use my 
VIC with an ancient black-and-white television. Because 
the corners of the screen are rounded on this set, each 
corner of the VIC's display loses three characters off the 
edge of the screen. To circumvent this, I store an 8 
(instead of the normal 5) in location $9000 (36864). This 


‘Peripherals 


МЕС PRINTERS 


7710 Spinwriter R/O 

7720 Spinwriter KSR 

7730 Spinwriter R/O 

7700 Bi-directional Tractor 
7700 Ribbons 

3510 Spinwriter 

3515 Spinwriter 

3530 Spinwriter 

3550 Spinwriter 

3500 Bi-directional Tractor 
3500 Ribbons 

NEC Thimbles — All Styles 


NEC DOT MATRIX 


PC-8023 A-C 
PC-8023 Ribbons 


OKIDATA PRINTERS 


Okidata Microline 82A 
Okidata Microline 83A 
Okidata Microline 84 (P) 
Okidata Microline 84 (S) 
Tractor (OKI 80 & 82 Only) 
Okidata Okigraph 
Call for prices on ribbons 


DIABLO PRINTERS 


Diablo 620 
Diablo 620 Bi-Directional Tractor 
Diablo 630 RO 
Diablo 630 KSR 
Diablo 630 Bi-Directional Tractor 
RS232 Cable 

Call for prices on ribbons 


EPSON PRINTERS 


МХ-80 w/Graphtrax Plus 
MX-80FT w/Graphtrax Plus 
MX-100 (15" Carriage) 
Grappler Plus Interface 
MX-80 Ribbons 

MX-100 Ribbons 


FANTASTIC PRICES! 


U n : і mited eee OUR FAST SERVICE, PRODUCT 


SELECTION AND OUR CUSTOMERS’ 


SATISFACTION MAKE US #1. 


$469 
$529 
$699 
$129 
$12 
$18 


Call for prices on Cables & Interfaces 


Circle 321 on inquiry card. 


NEC MONITORS 


NEC JB1201 GRN Phosphor 
NEC JC1201 Color 


IDS PRINTERS 


IDS Microprism 

IDS Prism 132 

IDS Prism 132 w/color 
IDS Grappler 


AMDEK 


Amdek 12” 300 GRN Phosphor $149 
Amdek 13” Color ! $319 
Amdek 13” Color H $739 
Amdek 13” Color Ill $429 
Amdisk Ill $749 
3" Dual Microfloppy storage for Apple Il and 
IBM PC 


FOR SERVICE, 
QUALITY & DELIVERY, 


CALL TOLL 
FREE 
1-800-343-4114 


ORDERING INFORMATION 

Our order lines are open 9 a.m. to 5:30 p.m. 
EST Monday thru Friday. Phone orders are 
welcome; Free use of Mastercard and VISA. 
Personal checks require 2 weeks clearance. 
Manufacturer's warranty included оп а! 
equipment. Prices subject to revision. 
C.O.D.'s accepted. All U.P.S. shipments are 
subject to a shipping charge of 196 of the 
total purchase, with a minimum charge of 
$5.00. 


PERIPHERALS UNLIMITED 
(617) 655-7400 
62 North Main St. 
Natick, MA 01760 
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BRICKER ASSOCIATES 19872 


Circle 326 on inquiry card. 


$14 (20) 

$2B,$2C (43,44) 
$2D,$2E (45,46) 
$2F,$30 (47,48) 
$31,$32 (49,50) 
$33,$34 (51,52) 
$37,$38 (55,56) 
$73 (115) 


ФАО-%А2 (160-162) 
ФАЕ, АҒ (174,175) 
$B2,$B3 (178,179) 
$B7 (183) 


$BA (186) 
$BB,$BC (187,188) 


$C5 
$C6 


(197) 
(198) 


$D1,$D2 (209,210) 


$F3,$F4 (243,244) 


Pointer for POKE and SYS commands 
Address of start of BASIC memory 
Address of start of BASIC variables 
Address of start of BASIC arrays 
Address of end of BASIC arrays 
Address of bottom of BASIC strings 
Address of end of BASIC memory 
Subroutine to load next BASIC text 
character 

Time of day clock in 60ths of a second 
since midnight 

Data pointer for SAVE and LOAD 
Tape buffer pointer 

Length of file name for SAVE, LOAD, 
and OPEN 

Device code 

File name pointer for SAVE, LOAD, and 
OPEN 

Current key down (if any) 

Key-input stack pointer 

Current cursor position in screen buffer 


‘Current cursor position in color buffer 


Table 3: Page 0 memory locations. These addresses show the 
locations of the various functions of the VIC's operating 


system. 


$200-$258 
$277-$27F 
$286 
$28D 
$300-$332 
$30C-$30F 


$33C-$3FB (828-1019) 


(512-600) 
(631-639) 
(646) 
(653) 
(768-818) 
(780-783) 


Line input buffer 

Key-input stack 

Current color 

Shift-key-down flag (if any) 

User exit vectors 

Processor register save area for SYS 
Tape buffer 


Table 4: Page 2 and 3 memory locations. The VIC uses these 
addresses as a scratch-pad memory for the operating system. 


$300 
$302 
$304 
$306 
$314 
$316 
$318 
$31A 
$31C 
$324 
$326 
$330 
$332 


(768) 
(770) 
(772) 
(774) 
(788) 
(790) 
(792) 
(794) 
(796) 
(804) 
(806) 
(810) 
(812) 


BASIC error routine 

BASIC warm start 
Keyword-to-token conversion 
LIST command 

IRQ processor interrupt 

BRK processor interrupt 

NMI processor interrupt 
OPEN command 

CLOSE command 

Input line from keyboard/screen 
Output a character to screen 
LOAD command 

SAVE command 


Table 5: User exit vectors. You can access particular routines 
in the VIC’s ROM programs by using these addresses. 


This is it—the most exciting, 
. breathtaking display of computer 
technology in the world—the 1983 
National Computer Conference. 
This is the place where over 600 
exhibitors from all computer- 
related companies introduce a 
dazzling array of products and 
services fo an audience projected 
to top 100,000. Join your peers next 
Vlay atthe Anaheim and Disney- 
' land Convention Centers for the 
most challenging experience in 
your emerging career. See you 
at NCC 83! 


Ш Sponsored by: American Federation of Information Processing 
Societies, Inc.; Association for Computing Machinery; Data 

| Processing Management Association; IEEE Computer Society; 
Society for Computer Simulation. 


г" For more information, fill out and mail this coupon today. == == == == с = == = = om =j 
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| TITLE | NV ccm 

| COMPANY - Г// Ж Р.О. Вох 9658 | 
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moves the VIC's display to the right, allowing me to see 
all of the leftmost characters, but more characters are 
lost off the right side. Because the left side of the screen is 
used the most, this solution takes care of most situations. 
І can always use a POKE command to enter a 2 into loca- 
tion 36864 whenever I need to see all of the right side of 
the display. | 

Locations $9110 (37136) through $912F (37167) are 
used to operate the VIC's two 6522 VIAs (versatile inter- 
face adapters). These VIAs provide 32 programmable 
external-control lines that the VIC uses for communica- 
tion with external devices such as tape, disk, or joysticks. 

At location $9400 (37888) are 512 bytes of RAM orga- 
nized as 1024 half-bytes, or nybbles. А nybble may con- 
tain any number between 0 and 15. The nybbles from 
$9600 (38400) to $97FF (38911) are used for the screen 
color codes. There is one nybble for each character posi- 
tion in the screen buffer at $1Е00 (7680). The color for a 
character is selected by using a POKE command to enter 
the color code (0-7) into the desired nybble. 


Memory Organization 

The RAM on the standard VIC is divided into two sec- 
tions, the 4K-byte block at $1000 (4096) to $1FFF (8191) 
and the 1K-byte block at 0 to $3FF (1023). АП of the 
1K-byte block is reserved for special purposes. Page O 
(0-$ЕЕ) is accessed in a special way by the 6502 
microprocessor; it contains much of the VIC's most im- 
portant data. Table 3 lists some of the data that is stored 
there. Page 1 ($100-$1FF) is reserved by the 6502 for the 
hardware stack and should not be used by any programs. 
The VIC uses pages 2 and 3 ($200-$3FF) for various data 
(see table 4). 

One of the VIC's most important features, found at 
locations $300-$332 (768-818), is the series of user exit 
vectors. The user vectors are pointers to locations in the 
VIC's ROM programs. The VIC uses these vectors as the 


addresses of important routines. This allows you to 
change the addresses of these routines by changing the 
addresses in the vectors. The concept of user vectors is 
common in larger computer systems, but it is just catch- 
ing on in the microcomputer world. User exits are signifi- 
cant because they make it easy for you or professional 
software developers to add new features and I/O devices 
to the VIC, increasing its flexibility (see table 5). 

The VIC's design also allows for memory expansion. 
The logical first step in such expansion is to fit 3K bytes 
of new RAM into the gap from $400 (1024) to $FFF 
(4095), between the two blocks of RAM on the standard 
VIC. This brings the total up to 8K bytes and allows user- 
designed character sets to be fully implemented. This new 
RAM also allows the VIC to create high-resolution 
graphics. 

Up to an additional 24K bytes of RAM may be 
added in the range from $2000 (8192) to $7FFF (32767), 
giving the VIC a maximum capability of 32K bytes of 
RAM. Locations $9800 (38912) through $9FFF (40959) are 
reserved for expansion of the VIC's I/O capability. Any 
of a wide variety of I/O devices could be added here (up 
to 2048 of them). Locations $A000 (40960) through ФВЕЕЕ 
are reserved for ROM expansion. This is where the VIC's 
future hardware cartridges will reside. А routine in the 
VIC's initialization program checks this area for the 
presence of a cartridge during cold and warm starts. If a 
cartridge is present, it will be initialized instead of VIC 
BASIC, thus allowing the program in the cartridge to 
assume complete control of the VIC. 


Conclusion 

This article is not meant to be a comprehensive study 
of the VIC. Nonetheless, the information provided here, 
together with the VIC Memory Utility Program, should 
be enough to give you a good start on using your VIC-20 
to its fullest potential. ш 


"I support the Unite Way 
because it's the fairest way I know 
of helping as many people as I can? 


or most of us, the problem 

І isn’t deciding whether or not 
to give help to those who 
need it. But it’s trying to decide 


who needs our help the most. 
That’s why there’s United Way. 


When you give, you're support- X yourself who needs f CT 
ing a wide range of human services. ^ help the most. Or, Thanks to you, t works. У лі 
Over 37,000 different agenciesin all you сап give through For all of us. Ya 
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in more than 2100 communities 
across the country. And, you’re 
helping thousands of people in your 
own community who, for one reason 
or another, can’t help themselves. 
Sure, you can try to decide for 


—Dempsey Wilson, 
Police Officer 


the United Way. Because the fairest 
way for any of us to help those in 
need is for all of us to help together. 


United 
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Monte Carlo Card 


THE DISTINGUISHABLE CARD FOR THE DISCERNING USER. 
FIVE FUNCTIONS ON A SINGLE BOARD 


* 64K to 1 Megabyte RAM Memory 
* One IBM Compatible Centronics Parallel Port 
* One IBM Compatible RS-232 Serial Port 

* Clock/Calendar (Perpetual Time Keeper) 

ж Dual-Port Joystick Interface 

e Future Option: Plug-on Direct Connect Modem 
“ The Clock/Calendar has full alarm features 
and 1/100th second timing. 


This card is the Ultimate 
IBM Peripheral. 
See Your Local Dealer. 
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Atari Player-Missile 
Graphics in BASIC 


The Atari computer offers a unique method to manipulate 
graphics in a BASIC program. 


If you have ever tried to move an 
object around on the screen using 
BASIC, you probably made the ob- 
ject look like it was jumping from one 
point to the next instead of moving 
along smoothly. One reason for this 
is that BASIC, which is ап inter- 
pretive language, has a major draw- 
back—it is too slow. You may have 
resorted to a crash course in machine 
language to find a solution to this 
problem. But machine language, even 
with the aid of an assembler to form 
the code from assembly-language 
statements, takes longer to program 
and debug than BASIC. 

In addition to being slow, BASIC 
compounds the problem of moving 
the object. If it is more than one line 
high, computations must be made to 


Editor's Note: This article covers one of the 
methods for working with player-missile 
graphics, For details on working with playfield 
animation, see “The Atari Tutorial, Part 3: 
Player-Missile Graphics,” BYTE, November 
1981, page 312. For an excellent overview of 
Atari BASIC, see “The Atari Tutorial, Part 6: 
Atari BASIC,” BYTE, February 1982, page 
91....8. J. И. 
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Paul 5. Swanson 
97 Jackson St. 
Cambridge, MA 02140 


determine where each line will fall 
after the move. If the object is 5 dots 
high and 5 dots wide, you move 25 
dots using 5 calculations for deter- 
mining placement of the object. This 
does not include the fact that you 
must first erase the old image, which 
usually means drawing the shape in 


Consider the possibility 
of superimposing an 
object on the screen 

without disturbing the 
images already there. 


the old location using a background 
color. This doubles the time required 
from the amount required to draw 
it—first you "undraw" it in one loca- 
tion, then draw it in the next location. 

To complicate matters even fur- 
ther, consider the case where you 
want to move the object "in front" of 
some other images that you want on 
the screen. How do you calculate 
what colors to put back in the place 
of the old shape? If you don't put 


them back, the object will leave a 
path through the images on the screen 
in the color you are using to erase the 
object when you move it. 


The Atari Solution 

Consider the possibility of super- 
imposing an object on the screen 
without disturbing the images already 
there. The object will not be "on" the 
screen in memory. Therefore, it will 
not destroy any part of the images 
when it moves. Since the Atari com- 
puter has two-, four-, and five-color 
graphics modes, wouldn't it also be 
nice to use an extra, independent col- 
or for this object? That would add a 
third, fifth, or sixth (depending on the 
graphics mode) color to the display. 
As long as we have gone this far, how 
about having four of these objects, 
called players, all with independent 
colors and movements and all with 
different shapes? 

Player-missile graphics on the 
Atari can do all these things, plus a 
few other tricks. In addition, it also 
offers you four 1- or 2-byte-wide 
"missiles" that you can use. 
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Figure 1: А 5- by 5-dot X-shape can be 
defined with only 5 bytes of memory. 


The players are 8 dots wide. In ad- 
dition, the dots for the players and 
the missiles can be single, double, or 
quadruple width. The width defini- 
tion can be controlled for each 
player, but all missiles must have the 
same width. 

Player-missile graphics also solves 
another problem. The 5- by 5-dot ob- 
ject that was described earlier will re- 
quire only 5 bytes to describe its 
shape and the bytes are next to each 
other. No separate calculations for 
each line are required to display the 
object. 


P/M BASE (MUST 
BE DIVISIBLE 
BY 2048) 


P/M 
BASE + 768” 
M3 | M2 | MI | мо 


+1024 —*- 
PLAYER 0 
+1280 —*- 
+1536 —- 
+ 1792 —- 
+2048 — > 


ES] 


P/M BASE (MUST 
BE DIVISIBLE 
BY 1024) 


P/M BASE * 384 


+12 я изти [wi [wo] 
4-980 PLAYER 0 
4 768 PLAYER 1 
+ 896 PLAYER 2 


PLAYER 3 


+1024 


Figure 2: Memory allocation for the player-missile graphics. Definitions for the shape 
and vertical position of both the players and missiles are kept in this area of memory. 


Controlling the players is a fairly 
simple task. You must describe to the 
computer the player's position, color, 
shape, and size. You must also 
specify what happens if another color 
is on the screen in the same position 
as part (or all) of the player. After a 
few initial steps required to set up the 
player-missile graphics mode, which 
is done once for all players and 
missiles, each of the players is con- 


trolled the same way. 

Each player occupies a 128-byte 
strip in memory. А player is one col- 
or and is shaped by using one byte in 
the strip for each horizontal line. 
Each of the 8 bits will turn on a dot of 
the player color if it isa 1 and turn off 
a dot if the bit is a 0. For example, a 
simple shape such as an X can be 
defined in a 5- by 5-dot grid (see 
figure 1), which is what you would do 
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Ask for it at your computer store 


* the all new guide 10 WHAT'S WHERE 


Use the Coupon to Order Direct from MICRO 
or 
Call Toll Free Today 1-800-345-8112 
(іп РА 1-800-662-2444) 


АН ATLAS TO 
THE APPLE COMPUTER 
АРЫТ Lamia cory Tent 490 
By Willem F, Luebber 


] Please send me: Check О VISA O MasterCard Acct # i 
| 
What's Where іп the APPLE...PLUS... Expires J 
— the All New Guide to What's Where @ 52495 П 
| ____ THE GUIDE @ $ 9.95 Name 
J Add $2.00 surface shipping for each copy, | 
! Massachusetts residents add 5% sales tax. Address 1 
| Tota! Enclosed % | 
i City State Zip | 
B 183 | 
E MICRO INK, 34 Chelmsford St., P.O. Box 6502, Chelmsford, MA 01824 "TTE 
-— бына oe -—À шына шина UA шын» ЫШЫ (қы: uuum қыша ығы» шына қыз анны нш» DL SLE E 1 es es шына шына аны» RI 1 нын онын жәна шына шына es eee оны» НЫШ es eee жыны ғына аныз жыны шына болма была оны» a — — ай 
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FREE 


ІВМ? Personal Computer Products 


5 MB Hard Disk System $1525.00 
Davong 12 MB Hard Disk System 2099.00 


Quadram - Quadboard with Parallel 


Port, Serial Port, Clock/Calendar, 
Expandable to 256 K. 

64 Kon brd. 

128 K on brd. 

192 K on brd. 

256 K on brd. 


$425.00 
539.00 
629.00 
719.00 


Quadram Memory Expansion 


192 K Maximum 
64 K on brd. 
128 K on brd. 
192 K on brd. 


$230.00 
350.00 
490.00 


Amdek Monitors 


Mod. 300 Phosphor 
Composite Color 
IBM RGB Compatible Color 


$175.00 
345.00 
675.00 


IBM/TRS 80 Disk Drives/Cabinets 


TM 100-1 Single 40 Track Drive $189.00 

with Cabinet & P/S 235.00 
TM 100-2 Double 40 Track Drive 289.00 
TM 100-3 Single 80 Track Drive 289.00 
TM 100-4 Double 80 Track Drive 399.00 
8” Dual Slim Line Power Supply & Cabinet 249.00 
5% External Power Supply & Cabinet 49.00 


VISA, MASTERCARD (8100 Min.. Add 2%) 
Or Certified Check 


90 Day Warranty (Parts & Labor) 
TRS 80 is a Registered Trademark, Tandy Corp. 
Prices Subiect to Change Without Notice 


The SA2 is a robot developed for the educational market, and has 
been designed to meet a requirement for a robot which will emulate, 
in behaviour and physical attributes, larger industrial robots. 

The arm can access 360° with a reaci: of 18 inches and a maximum 
lift of Yelb. 


DATA MAIL 
1- (800) 635-5555 


P.O. BOX 818. RESEDA. CA 91335 
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| Apple 11° Computer Products 


$79.95 
285.00 
345.00 
60.00 
99:95 
1525.00 
2099.00 
35.00 


Apple Saver System 

Apple Compatible Disk Drive w/Cabinet & Cable 
w/Controller 

16 K Ram Card 

Printer/Graphics Interface 

Davong 5 MB Hard Disk System 

Davong 12 MB Hard Disk System 

Apple Compatible Joysticks 


Epson/Smith-Corona 


Printers 
MX80 
MX80 F/T 
MX100 
Smith Corona TP-1 Letter Quality Daisy Wheel 
TRS 80 / ІВМ Parallel Printer Cable 
(with purchase of printer) 
TRS / 80 Parallel Printer Cable 
(without printer purchase) 


$425.00 
520.00 
670.00 
565.00 
20.00 


28.95 


Е еи Our TRS 80° Mod IlI 


48 К; 2 Tandon 5% Disk 


—— -- Drives w/ RS 232..$1725.00 


Memory & Media 


IBM 64 К Upgrade Kit (9-4 164) $79.95 

16 К Upgrade Kit (4116) 12.95 
Maxell Diskettes 

MD1 - S/S - D/D $36.00/Box of 10 


MD2 - D/S - D/D 46.00/Box of 10 
Commodore 110-64 5ба!! 


FREE SHIPPING IN CONTINENTAL U.S. 
(TRS 80 MOD 11 EXCEPTED) 


(213) 993-4804 
{in Сай" 
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The Suntheasu 


А low cost speech unit complete with 
Votrax speech output chip, unlimited 
vocabulary, power supply, speaker 


and case, all for only - $ 1 49.9 5 


DEALER INQUIRIES INVITED 
For further information contact 


INTELLIGENT ARTEFACTS LTD. 


19205 Parthenia St., Suite H 
Northridge, СА 91324 Tel(213) 993-4803 


if you wanted to PLOT the character 
on the screen. 

In figure 1, the values of the 5 bytes 
required to define it are computed 
using each horizontal row as 1 byte, 
taking empty squares as O and full 
squares as 1. The value of the first 
row converted from binary to 
decimal is 17, the second row is 10, 
and the third row is 4. Rows five and 
six are the same as rows two and one, 
in that order. The shape may then be 
defined as a string of characters with 


The most useful resource 
available! 


JOURNAL of 
PASCAL and ADA 


Subscribe to the journal 
that can help you program 
more efficiently. 

No other publication consistently 


gives you this kind of applicable infor- 
mation on Pascal and Ada: 


~e 


€ New developments, book re- 
views, and software reviews that 
keep you informed about the field of 
Pascal and Ada computing. 


€ Articles that put you in touch 
with other Pascal and Ada pro- 
grammers. You'll find reports on how 
people from many different fields are 
solving their programming problems. 
Someone's software tool, procedure, 
or algorithm may be just the trouble- 
saving solution you need. À Q/A 
column also allows you to get our 
readers' help with a sticky problem, or 
share a clever solution. 


ө Detailedreportsandcode from 
applications in statistics, engineer- 
ing, simulations, graphics, computer 
aided instruction, text processing, 
analog to digital conversions, and 
more. You'll also find concise, ad- 
vanced, informative articles on de- 
signing, implementing, and maintain- 
ing programs. 


€ Articles that keep you up to 
date on Ada's expanding role. 
You'll find substantive articles on the 
latest developments, compiler re- 
views, and applications software. 
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the values 17, 10, 4, 10, and 17. (If the 
figure is not symmetrical, the first 
byte defines the top of the figure.) 
Using this method defines the 25-dot 
figure with only 5 bytes. 


Movement 

Player-missile graphics uses two 
different methods to move the player 
in horizontal and vertical directions. 
Horizontal motion is the easier. All 
you do is use the POKE command to 
enter the horizontal position (0-255) 


- Ы 
р ы. башы 


ө The means to use its resources 
efficiently. Programs and рго- 

cedures from each issue are available 
over telephone line, saving you costly 
hours of hand typing and debugging. 


Getapplicable information. Subscribe 
to the JOURNAL OF PASCAL AND 


ADA. 
JOURNAL of 
PASCAL and ADA 


P.O. Box 384 
Orem, UT 84057 


ИННИ ИПИИНИИИИННИИННІНШІ 
O lI year (6 issues) $14.00 

O Outside U.S. $21.00 

[3 One trial issue $3.00 


Name 

Street 

Сйу.-.---------- State 

Country Zip 

О Payment enclosed US. dollars drawn on 
U.S. bank 

О VISA O MasterCard O American Express 

Сап ё — 1 - 

Exp. date |... 


Signature 
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into a memory location. Vertical mo- 
tion is a little harder. You must move 
the player up and down in the 
128-byte strip. 

As you may have suspected, there 
is one catch to using player-missile 
graphics. The player-missile area 
must be located in a certain position 
with respect to a 1K- or 2K-byte 
boundary. The sample program (see 
listing 1) uses a double-line resolution 
player, which requires that the posi- 
tion be aligned with respect to a 
1K-byte boundary (see figure 2). A 
finer method of describing the player 
shape (single-line resolution) that re- 
quires that it be set up starting at a 
2K-byte boundary is also available. 
In that method, the player strips are 
256 bytes long. 

In the double-line resolution 
method (i.e., each horizontal line of 
the player is represented by two tele- 
vision scan lines), the missile area 
must start 384 bytes after a 1K-byte 
boundary. The missile area is 128 
bytes long. After the missile area, at 
512 bytes after the 1K-byte bound- 
ary, players O through 3 take 128 
bytes each so that player 3's area ends 
on the next 1K-byte boundary. 

The problem with this is that 
BASIC locates the string area іп 
memory depending on the length of 
the program statements as rep- 
resented in memory. If you modify a 
program by adding a statement or 
two, the strings are started in a higher 
memory location. This makes it dif- 
ficult to guarantee that a string will 
start on the 1K-byte boundary. 

One solution is to find the area 
above the memory that BASIC is 
using and place the player-missile 
areas there. Then you can use POKE 
to move the player vertically. This 
works, but vertical motion is very 
slow. If the player is moved with a 
FOR. . .NEXT loop, the vertical mo- 
tion distorts the shape of the player so 
that it looks like it is swimming up 
and down the screen. A loop is too 
slow. FOR. . .NEXT statements with 
a POKE in between are not the fastest 
way to do this. 

BASIC can move data around in 
strings at very high speeds. The 
POKE command is not too fast 
because it moves only 1 byte at a 


Data Base Management 
Word Processor 
Communication Utility 
Accounts Receivable 
Accounts Payable 


Pascal 
Basic 
Cobol 
Forth 
Pilot 


Fortran = Engineering Utility 

Spread Uwe. -—— General Ledger 
Inventory Mailing List 

Logo Macro Assembler 
СУ Education 


TRSDOS" --—A——m C s 


Open your doors to a world of SOFTWARE with LNW | interface to 5 or 10 million characters. 

yes ae | A le E tre Шы Standard Software: LNWBASIC and DOS PLUS operat- 

ж abes ec jas : LN жы = ыы A ing прен райца commanding ail the above features, 
are included. 

CP/M, the TWO MOST WIDELY USED OPERATING ет | " аа 

SYSTEMS. This means you, the user, can select from the зе LNW computer will be the key to your success 

largest base of business or personal software with P di price at $1695.00, along with a full 6 

Standard Features: А serial RS232 communication EM ор. а 

port, parallel printer port, Hi-Resolution (480х192) Dealers: You too can open the door to а successful 

B/W and COLOR graphics, an 80 character-per- product. Call for our special dealer programs: 

line screen display along with Quad-density (714) 544-5745. 


н t f f Б! т fl : К 1 
interface for 5 or 8 floppy disk storage АГ] LNW Computers 
2620 Walnut Avenue 


offering immediate access to 3.5 million 

characters, or optional Hard disk m 
NN] Tustin, California 92680 

(714) 544-5744 

*TRSDOS is a trademark of Tandy Corp. : Circle 231 on inquiry card. 

**CP/M is a trademark of Digital Research Corp. 

1. Performance is based on bench mark test in the JAN 1982 issue of BYTE magazine, pg. 54, with LNW80 II as the comparison. 

2. IBM PC is a trademark of IBM CORP 


З. APPLE I! is a trademark of APPLE COMPUTERS. 
4, TRS80 is a trademark of Tandy Corp. International orders please inquire for pricing/shipping cost. 


Circle 276 on inquiry сага. 


HApple Disk 
Special 2295 


{Our choice of BASF, Verbatim, Scotch or MEMOREX) 
Buy in quantity and save! 
10-49 Boxes, Deduct 10% 
50-99 Boxes, Deduct 15% 
АЙ mini's have hubrings except 96TPI 
5% "Single Side, Single/Double Density 
MAXELL MEMOREX 


26.951 


VERBATIM 
MD525-01 


MD525-10 95 

ro eB. 

Double Density 
MEMOREX 


34.95 


95 
VERBATIM 


§% “Single Side, 96T P! 
XELL MEMOREX 
34 96 


504 : 
VERBATIM 
36.5 мп57701. 39, 
5%” Double Side, 96TPI 
MEMOREX 


3501 47,% 
VERBATIM 


50.95 | MD557-01 50.95 


8" Single Side, Single Density 
MEMOREX 
95 |3062 


3015 24.95 


3066 
VERBATIM 


95 | ғ034 
&’’Single Density, Reversible 
SCOTCH MEMOREX 
74012 44.95 |1729 45.95 
8" Single Side, Double Density 


8 Double Side, Double Density 
MAXELL MEMOREX 


48.95 | 3102 38 95 


SCOTCH VERBATIM 
44.9511 49.95 
5% апа 8"Head Cleaners 
. SCOTCH 20.95 
VERBATIM Kit, 8.5 10 Disks, 15.% — 
Wa аға а leading supplier of Microcomputer 


Systems, Terminals, Printers, Software and 
Modems. 

All prices. РС! B. shipping point, subject to change 
АН offers subject to withdraw! without поса Adyar 


teed prices reflect а 2% cash discount borde prepaed 
prar ta ship COD credit card order, 2% һәы | 


Mart, Inc. 


Box 2991B Syracuse, N.Y. 13220 


315-422-2056 
TWX 710-541-0431 
WRITE FOR FREE CATALOG 
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Listing 1: Sample program using player-missile graphics. The program requires a 
joystick. 


КЕМ жж FIND START OF STRING SPACE жж 
DIM Xi) 

ҰОК (ХО 

REM жж GET FIRST ІК BOUNDARY жжжжжж 
Ee INT A-512) / 10241) «1024 

REM жж FILL UF TO FLAYER 0 AREA жжж 
DIM F&C k-AtG 11) 
КЕМ жж FOG TS PLAYER ZERO AREA жжжж 
DIM FeO T8) 
КЕМ жж 5% TS SHAFE, HM AND VM ARE 
REM oeb USED TO READ JOYSTICK жжжжжж 
DIM 5ФСІ2),НММ(152,ММС15) 
КЕМ жж DERINE PLAYER ZERO SHAPE жжж 
Geet AKKE! 
КЕМ жж READ JOYSTICK VALUES. жжжжжжж 
FOR el ТО 15 

READ HF, VF 

HM CD HE 

WM CE АДР 

NEXT I 

КЕМ жж CLEAR PLAYER ZERO AREA жжжж 
FO ECHR CO) 

FOS CL 28) CHR$CO? 

POE C2 =F O th 

КЕМ жж DRAW SCREEN EACKGROUND жжжж 
GRAPHICS 4 

SETCOLOR 0,0,10 

COLZST 4. 

FLOT S di 

DRAWTO 45512 

DRANTO 30,12 

DRAMTO 30,24 

DRAWTO 55,24 

DRAWTO 55,6 

DRAMWTO 20,6 

DRAMWTO 20,30 

DRAWTO 625530 

DRAWTO 62,0 

DRAMTO 20,0 

КЕМ жж SET РКТОКТТҮ = 1 жжжжжжжжжЖж 
PORE са, 1 

REM жж GIVE ANTIC F/M EASE РАСЕ жж 
ЕСКЕ S4279 sINT CR 256) 

КЕМ жж SET TWO-LTINE GRAPFHICO жжжжж 
PORE, 1727,6 

КЕМ жж ENABLE F/M GRAPFHICO жжжжжжж 
FORD. 23077,8 

КЕМ жж COLOR = 2, LUM. = 4 жжжжжжж 
КОКЕ 7 Оа | 
КЕМ жж HORIZ. FOSITXON = 110 жжжжж 
HEN 130 

КЕМ жж VERT. FOSGITION = 50 жжжжжжж 


Listing 1 continued on page 244 
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'.. And a waltz, a blues song. 

a rhapsody, and a whole lotta 
rock n fall. In fact, your computer 
can now play any kind of music, 
thanks to the new Roland 
Compu-Music. 

Roland, the world's leading pro- 
ducer of synthesizers and 
electronic musical instruments, 
has put its years of music 
programming experience into a 
high performance computer/ 
music synthesizer system 

that can easily be used by 
anyone—from the computer- 
user with a musical background 
to the programmer with a 

song in his heart. 


The Roland Compu-Music 
does for music what the 
word processor has 
done for words, The 
Compu-Music 

software allows your computer to write, 
program, change and store musical 
compositions of up to eight voices, 

plus a seven voice electronic 

drummer The Compu-Music 

hardware (CMU-800) is a music 

synthesizer that plays these 

musical parts. 


елес 942973 a 


et api roy жән = оз Ж а= X 


The CMU-800 connects to your 
computer through any auxiliary slot 
and then connecting to any 
amplifier or stereo system for perfor- 
mance. Because the Compu-Music 
system is software based, it allows 
for virtually infinite nardware 
expansion. It can never become 
obsolete. ' 


Playing and programming the 
Compu-Music is so easy that you 
don't have fo be a musician, but 
if you are, you'll appreciate the 
well-thought-out programming. a 
system that Roland has used for 
many years with proven success. 
Also, the CMU-800 hardware 
easily interfaces with many 
other synthesizers for 

expanded performance— 

all controlled by your 

computer. 


The Roland CMU-800 
synthesizer retalls for $495.00. The 
Compu-Music Software retails for $70.00 and is 
available for the Apple Il and МЕС 
computers. For more information, 
see your computer dealer or contact: 
RolandCorp US, 2401 Saybrook 
Avenue, Los Angeles. 

СА 90040 (213) 685-5144. 


North Star сап 
make you a Star. 


Everything it takes to make 
your systems package 
a feature attraction. 


As a leading supplier of hardware and software to 
small systems houses, North Star is always on the 
lookout for talented systems integrators who need 
quality microcomputer products and support. 
Whether you need hardware, software or a combi- 
nation of the two, we can provide you with develop- 
ment products that meet your needs. 


Your ticket to fame and fortune. 


Our North Star ADVANTAGE integrated desktop 
business computer features 640 x 240 pixels mono- 
chrome graphics, a standard Z80A® with optional 
8088 CPU co-processor, dual 5" floppy or floppy 
plus 54" hard disk storage and Local Area Network 
capability. And list-priced from $3599, our North 
Star ADVANTAGE offers incredible price/perfor- 
mance. We also offer our low cost HORIZON® 
systems in both single-user and multi-user configu- 
rations. The HORIZON features an S-100 bus, 

a Z80A CPU and floppy as well as 5%" and 14" 

hard disks. 


Allthe tools you need to write 
your own smash hit. 
We offer standard, user-proven business appli- 


cations software programs as well as our "C"-based 
application development system. Add to that our 


The North Star logo and HORIZON are trademarks or registered 
trademarks of North Star Computers, Inc. 


FOLLOW THE STAR 


NorthStar 


variety of powerful business languages and industry 
standard as well as proprietary operating systems, 
and North Star gives you the software tools you 
need to produce a truly capable business system. 
Standard applications software includes analysis 
spreadsheets, word processing, accounting and 
data base management. Standard languages other 
than "C" include FORTRAN, COBOL, BASIC and 
Pascal. In addition to the industry standard CP/M® 
operating system, you can also select from North 
Star DOS and ASP for both single-user and multi- 
user system configurations, and MSDOS" for 
16-bit applications. 


With our great supporting cast, 
you'll get rave reviews. 


We offer comprehensive technical support includ- 
ing hardware and software training, technical 
manuals, nationwide service and a special factory 
telephone number for technical inquiries. And we 
make it easier for you to do business by provid- 

ing you with discount development units, sales 
leads, a third party software directory, company 
newsletters, sales promotion material, nationwide 
advertising and a nationwide network of distributors 
and North Star sales offices. 


Call us for an audition today. 


For more information call (415) 357-8500, ext. 504 
or 534. 
We want to help make you a star. 


CP/M is a registered trademark of Digital Research Inc. 
Z80A is aregistered trademark of Zilog, Inc. 
MSDOS isa trademark of Microsoft, Inc. 


| TM 


14440 Catalina Street, San Leandro, California 94577 
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COMPUTERS 


FRANKLIN ACE 1000 


(64K—2 DISK DRIVES—GOLOR BOARD) 
COLUMBIA MPC 
(IBM CLONE—1 28k) $2950 
ALTOS — EAGLE — ATARI — ZENITH 


PRINTERS 


NEC 3550 (FOR ІВМ Р/С) 


NEC 3510 (EX) 

NEC 3515 (ЕХ) 

IDS MICROPRISM 

C. ITOH PRINTMASTER 

OKIDATA 82A 

Send for FREE Brochure of our Complete 
Line of Monitors, Terminals and more. 


COMPUTERS 
and more 


2420 University Ave., Suite 3, San Diego, Ca. 92104 
(619) 291-1442, Telex 697120, Datamax Attm Dept. 322 
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COMBO CARD (8 FUNCTION) § 


IBM Compatible Features: 


€ EXPANDABLE 64K to a MEMORY 

® SERIAL and PARALLEL 1/0 

® CLOCK CALENDER {BA ATTERY. BACKED-UP} 

e DUAL JOY STICK INPUT/GA PORT 

е BSR X-10 AC LINE CONTROLLER 

e PROGRAMMABLE В BIT 1/0 and 4 BIT 
OUTPUT PORT. 


ALL EIGHT FEATURES WITH 64K MEMORY 
and SOFTWARE DRIVER — $595 


ADT OFFERS A COMPLETE LINE OF IBM 
PC COMPATIBLE HARDWARE / SOFTWARE. 
WRITE OR CALL FOR A FREE CATALOG. 
DEALER INQUIRES INVITED. 


es = 
ea! 

ADVANCED DATA TECHNOLOGY 

13600 Ventura Blvd. 

Sherman Oaks, CA 91423 

(213) 986-6835 
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For the 
" IBMPCand 
СР/М-86. 


8087 СНІР 5223 


АРРИСАТЮМ5 


87/88 GUIDE VOLUMEI.... 
LANGUAGE SUPPORT 


87PASCAL™ 
87FORTRAN™ 


IBM Personal Ley з а regista mar 

of IB ae re TT! (шетк “at Depa Re ина 
сыба nc 8087 ра of Intel Corp cm 
Білімі s MADE BASIC BTPASCAL. 
B87FORTR шн -à nd Mice are are trademarks of 
Macro War 


РО Box 79 


Micro Kingston, MA 


02364 
ге (617) 746-7341 
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Listing 1 continued: 


360 
369 
370 
27% 
380 
389 
390 
409 
410 
417 
420 
429 
430 
"OD 
4410 
4439 
490 
460 
471 
499 
490 
499 
00 

3 10 
T 
ЕДІ 


52 2 


930 
34 0 
gu 
540 
370 
o7 
390 
590 
600 
610 
62 0 


3: 


1000 


Pat 0) 

REM жж SET HORIZONTAL. 
FOKE 932498, НР 

КЕМ жж SET DOUBLE SIZE FLAYER жжжж 
FOKE 83256,1 


FOSITION жжж 


R iis XX GET NO-EYTES IN FLAYER жжжж 
E =LEN (S$) 

EN XX INIT. COLLISION FLAG жжжжжж 
HITC=0 


КЕМ жж DISABLE 
РОКЕ 752,1 
КЕМ жж CLEAR COLLISION REGISTER жж 
FOKE 83278,0 


CURSOR xXXOOOKXOXOOKR XX 


КЕМ xx FUT FUAYER IN AREA XXDDOOOCK 
MOE СУР,УЕЦОО0 0% 
КЕМ жж WATT UNTIL USER IS READY жж 


T? "PRESS TRIGGER TO START" 
IF STRIGCOÓ)-z1 THEN 460 


P? Ny SREM ~~CLEAR SCREEN 
КЕМ жж INITIALIZE SCORE COUNTER жж 


COUNT = 0 

КЕМ жж PLAYER MOVE 
POG CUR, VR +L S&S oh 
COUNT#COUNT +0. 1 

IF COUNTe INT CCOUNT 9 
НІТ=РЕЕК 53252) 
SOUND 1,0,0,0 

Sh TICK € 0) 
HPHE-HMCS? 

UF UP UMCS) 

FOKE 53248,НР 

РОКЕ 53278,0 

ТЕ НР«80 THEN 700 

Э? INT (COUNT) З" 

IF НЕТ= 0 THEN НТС 
IF HITGOs THEN 500 
SOUND 0,20,12%,7 

Р i? "YOU HIT THE 
т "THAT COSTS 
COUNT: COUNT 235 
? TNTCCOUNTO ГР КЕМ MOVE CURSOR UF 
SOUND 0,0,0,0 
HITGOs1 

GOTO 500 

КЕМ xx END OF 
ЕКЕ 7452,0 
Фо КЕМ CLEAR SCREEN 

? "YOUR SCORE : V COUNT 

? "PKESS5 RETURN TO FLAY AGAIN' 3 

ENFUT Х% 

GOTO 130 

КЕМ жж DATA FOR HMOVE,VMOVE жжжжжж 
DATA (,0,0,0,0,0,0,0,1,1,1,-1.1,0,0,0, 
"із,і,зі,-і,-і,0,0,0,0,1,0,-1,0,0 


LOOF жжжжжжжжжж 


THEN SOUND 152051257 


0:00Т0 500 


WALL 1! !** 
TUU 25 Peo 7? 


GAME ROUTINE жж 


QUARTER 
| MEGABYTE 

ОЕ RELIABLE 
MEMORY _ 
WITH PARITY 


I ifi d MIT DATA PATHS 
| | 24 BIT PATON 


INDUSTRIAL QUALITY BOARDS FOR THE 
> IEEE-696/S-100 BUS 


И PRR RE RSE. 1 230 eh ACCRU TIAM. rmm 
SYSTEM 83/20]. s." | MOE в STV Abi Roe oni 4 МН, 


Multi-User/16, i P} . В! | JI i LA. H | үза ы INI ғал |1 МЕЗ 
20/40 МВ E > | 


шасы, БЫН ues | FOR 16 БІТ. 


UNIX, INGRES 


Relational DBMS... bos IEEE- -696 


CPU СИГ ЈР 


MEMORY GROUP О TWO INDEPENDENTLY 
— E ADDRESSABLE 128 KB REGIONS. 
€ 256K dynamic RAM e 8K/16K/32K CMOS e 32/64K ROM 


| О PARITY E R DETECTION — 
io eee cee, NM PARITY ERROR DETECTION. 
e 230 ns access е Non-volatile with e 24-bitaddressing Шы | 5 p 
| Li battery Жж Latched vectored, pulsed vector- 
p $695/$595/$495 | 5195 ed, bus error signal generated. 
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time. First, BASIC must read the 
command and interpret what to do. 
After all that “overhead,” all you get 
is 1 byte transferred. Using LET 
statements between strings is a much 
more efficient method because you 
have the overhead of reading and in- 
terpreting only once. Then the state- 
ment can be one that moves as many 
bytes as you want. It is therefore very 
much to your advantage to use 
strings instead of POKE in player- 
missile graphics, 


Sample Game 

Listing 1 is included here to help 
describe how to implement player- 
missile graphics in BASIC using 
strings. It is a simple game using a 
background screen over which player 
О can move. It uses the joystick to get 
the player out of a simple maze. 

Lines 10 through 50 set up and 
dimension Р0% for player 0, so that 
the starting location of the string is 
512 bytes above a 1K-byte boundary. 
Lines 10 and 20 find where the string 
area starts. Line 30 sets B equal to the 
value of the 1K-byte boundary that is 
within 512 bytes of the start of the 
string space. Player 05 area must 
begin 511 bytes above that location 
minus A. That is handled by placing a 
filler string (line 40) to move the 
pointer that will locate Р0% at the 
right spot. Line 50 dimensions PO$. 

This method will always place Р0% 
at 512 bytes above a 1K-byte bound- 
ary, no matter how long the program 
is, until you run out of memory. To 
use players 1 through 3, you can 
simply add the strings Р1%, P2$, and 
Р3%, each dimensioned to 128, onto 
the dimension statement (keep them 
in order). 

Now that the string has been set in 
the correct position, initialization of 
all the variables and other items can 
take place. The first part defines the 
player shape. The player in this game 
is a flattened X. The design is in figure 
3. Two zero bytes are used, one on 
each end of the player (vertically) so 
that it will erase the old image when 
you create the new image (the pro- 
gram allows the player to move only 
one vertical position at a time). The 
bytes from top to bottom are 0, 65, 
42, 28, 28, 42, 65, and O. Line 70 
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Figure 3: The modified X-shape as used in 
the program. 


defines the player using a control- 
comma for the zero bytes, capital A 
for 65, an asterisk for 42, and escape- 
control-hyphen for 28. The charac- 
ters to use for most values can be 
found in Appendix C of the Atari 
BASIC Reference Manual. If you are 
not that ambitious, you can substi- 
tute a FOR. . .NEXT loop. The fol- 
lowing loop will work in place of line 
70: 


70 FORI-1 TO 8 


72 READS 
74 5$(1)=СНК$(5) 
76 NEXT I 


78 DATA 0,65,42,28,28,42,65,0 


The DATA statement in line 78 will 
not interfere with the operation of the 
next FOR. . .NEXT loop because the 
data for that will begin at line 1000. 

The loop starting at line 80 reads 
values into two arrays that will help 
decode the joystick movements into 
+1, 0, or —1 horizontally and ver- 
tically. The two arrays defined here 
will make the reading of the joystick 
much faster; speed is important in 
that loop. 

The next series of statements, start- 
ing at line 130, sets all bytes in Р0$ to 
O. The only bits we want set are 
where the player is to be. All the 
others must be 0. 

Lines 160 through 290 draw the 
maze the player is to move through. 
This maze is actually a spiral-like 
series of lines at right angles, as you 
will see when you run the program. 
Any shape that the player can fit 
through will work. 


The next section of the program, 
starting at line 300, sets up the player- 
missile area. One part writes to 
specia memory locations, called 
hardware registers. These are actually 
data lines to the graphics controller 
microprocessor, called ANTIC. It 
controls the screen display and all 
graphics commands go through it. 
ANTIC also superimposes the players 
and missiles over the screen image. 

You can't read what is in the hard- 
ware registers, but you can read and 
write to the shadow registers. Тһе: 
shadow registers are memory loca- 
tions, which in this case are below 
1024. The operating system reads the 
shadow registers and sends their 
values to the corresponding hardware 
registers. These values are sent when 
the screen is blanked-out before the 
scanner starts to trace the next video 
frame. Since ANTIC receives these 
values 60 times per second, the delay 
is minimal. 

Line 300 refers to one of these 
shadow registers. This sets up the 
priority of the players and missiles. 
Using the POKE command to enter a 
1 in this location causes the players 
and missiles to have priority, which 
makes them look as if they are mov- 
ing in front of the images on the 
screen. А value of 8 causes the 
players and missiles to appear to 
move behind the screen image. 

Line 310 tells ANTIC (directly—no 
shadow register) where to find the 
player-missiles. The value put in this 
location using POKE is the page 
number of the 1K-byte boundary that 
is just below the player-missile area. 
It adds to this location (INT(B/256)) 
to find your images. 

Line 320 tells ANTIC through a 
shadow register that you want 
double-line resolution on the players. 
Other "legal" codes are at this loca- 
tion that will do different things. Be 
very careful what you put here with 
POKE. 

The color of player O is set at line 
340. The value is the color number 
times 16 plus the luminance value. 
This location, which is a shadow reg- 
ister, controls the color of player O 
and missile O (the missiles are the 
same color as the player of the same 
number). You can set the colors for 
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players 1, 2, and 3 by adding lines to 
POKE values in registers 705, 706, 
and 707. 

Lines 350 and 360 set the variables 
that will be used by the program for 
the horizontal and vertical position 
values of the player. Line 370 tells 
ANTIC what the horizontal position 
of player 0 is to be. Players 1, 2, and 3 
are in locations 53249, 53250, and 
53251. The horizontal positions for 
missiles 0 through 3 аге at locations 
53252 through 53255. 

Line 380 sets ANTIC to display the 
shape at double its horizontal size. 
Values of O and 2 at this location set 
single size; a value of 3 sets quadruple 
size. This is read in binary and the 
last 2 bits are the only ones that are 
read by ANTIC. Therefore, a value 
of 4 will be interpreted asa 0, а 5 asa 
1, etc. Players 1, 2, and 3 use loca- 
tions 53257, 53258, and 53259. 

LS is set to the length of S$ in line 
390. The variable LS is used in mov- 
ing the player instead of LEN(S$) 
because it is faster. 

There is a provision for reading 
when players are in "conflict" with 
other players, screen colors, and 
missiles. Also, another provision 
detects a conflict between missiles 
and screen colors. Separate locations 
can be read to find out if such a con- 
flict has occurred, one of which is 
used in this program. HITC is used in 
the program (line 410) to store a flag 
of 1 if a conflict has taken place and 
has not been cleared. 

A constantly updated display will 
be in the text window that shows 
elapsed time. . Because the cursor 
would serve no purpose in it and 
would make the number harder to 
read, line 420 shuts it off. 

When a conflict has taken place, 
the corresponding location is set to 1. 
It is not reset when the player or 
missile is moved out of conflict. Loca- 
tion 53278 resets all the conflict in- 
dicators (Atari uses the term "colli- 
sion" instead of conflict). ANTIC sets 
the registers again a few milliseconds 
later if there is still a conflict. 

Line 440 places the player on the 
screen by putting the shape into the 
player area. This string statement can 
now be used because the player-area 
string is in the correct position. This 
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Line 

Number Description 

500 Places the player image into the player area at vertical location VP. The first time 
through this has already been done, but the loop must always end by reposition- 
ing the player. It branches back to 500 to do this. 

510 Increments the counter by 0.1. This is incremented each time the loop is run and 
will have the effect of timing the game in arbitrary units. 

512 At each tenth increment, when COUNT is an integer, the computer will generate 
a click in the television speaker. The person playing can keep track of time 
without referring to a number that he or she hasn't got time to look at. 

520 Reads the collision register for player-to-playfield position. 

592 Shuts off the sound started in line 512. 

530 Reads the value of joystick O. 

540-550 Updates the horizontal and vertical positions using the two arrays to interpret 
the joystick value returned. 

560 Tells ANTIC what the new horizontal position is. 

570 Clears the collision registers. ANTIC has plenty of time between this statement 
and the next read of the collision register (line 520) to update them several times. 

575 Detects the end of the game. 

580 Displays the current time value. 

590 Clears the HITC flag and returns to the beginning of the loop if there is no con- 
flict. 

600 Begins the routine that is used when the player hits the side of the maze. If the 
HITC flag is 1, the hit was already counted. Therefore, this statement goes back 
to the beginning. 

610 Begins sound effect of hitting the wall. 

620-640 Displays message that the player hit the wall, adds a penalty to the timer, and 
redisplays the timer. 

650 Stops sound effect started at line 610. 

660 Sets HITC flag to indicate hit has been counted. 

670 Goes back to start next loop. 

700 Line 575 branches here if the player is moved beyond the left edge of the maze, 
which is assumed to end the game. Since a message will be printed followed by 
an INPUT statement, line 700 turns the cursor back on. 

710-740 Displays the full score (previous displays were the integer value) and waits for 
the RETURN key. 

750 Goes back for another game. 


Table 1: Description of the main section of the sample program. Lines previous to 
line 500 initialized the player-missile graphics. 


statement replaces, in this example, 8 
POKE statements, which would take 
much longer to execute. The state- 
ment in line 440, placed in a 
FOR. . .NEXT loop that goes from 1 
to 1000, takes 15 seconds. Using а 
corresponding POKE statement in a 
FOR. . .NEXT loop to place 8 bytes 
would have taken 2 minutes, 38 sec- 
onds in the same FOR. . .NEXT loop. 
Allowing 8.5 seconds for the 
FOR. . .NEXT loop, a simple divi- 
sion shows that line 440 is more than 
17 times faster than using a POKE 
statement. 

Lines 450 through 490 first wait for 
the person playing the game to press 
the trigger button and then set the 
scoring variable COUNT to 0. Note 
that the clear screen statements clear 
only the text. window. 

Now that everything is initialized, 
we can use player-missile graphics in 
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the game. Because of the concern for 
speed of execution, REM statements 
were minimized in the next portion of 
the program. The function of these 
statements is described in table 1. 


The program cannot 
check to see if you go 
"through" a wall when 
you hit It —it merely 
fines you 25 points. 


Error Checking 

This game does have a few faults 
(meaning that it is not idiot-proof). It 
has no checks if the player is moved 
off the screen and out of the player 
area. This will result in error 
messages. The program cannot check 
to see if you go "through" a wall 


when you hit it. It will fine you 25 
points when you hit the wall, but has 
no way of determining if you got out 
of the conflict on the correct side of 
the wall. Lastly, it tests for the "game 
over" condition by checking the 
horizontal position of the player. If it 
is low enough, it is assumed that the 
player left the maze at the correct. 
point. 

The above faults can be eliminated 
by using extra statements in the loop 
(lines 500 through 670) to test the 
conditions. Testing if the player went 
through a wall instead of going back 
from where it came may be a little dif- 
ficult, but the range check is 
simple— just test that HP is between O 
and 255 and that VP is between 1 and 
128-LS. You can refine the finish test 
by also testing that the vertical posi- 
tion is less than 18 (like the screen 
vertical positions, the player-missile 
vertical positions go from the 
top — 1 to the bottom - 128). 

The collision-detection register will 
not be 1 for a collision if you do not 
use, in this case, the COLOR 1 state- 
ment for the maze. The detection is 
bit-coded so that it may also tell you 
what you hit. Because the low-order 4 
bits are used, the value never exceeds 
15. The positions of the bits that are 
on correspond to the SETCOLOR 
numbers of the color bit. The register 
indicates 1 for color 0, 2 for color 1, 4 
for color 2, and 8 for color 3. The 
BASIC COLOR statement COLOR 1 
actually specifies the color from color 
register 0, which is why it returns a 
value of 1. If the maze were drawn 
with a COLOR 2 statement preceding 
it, the collision detection would 
return a 2 when there is a conflict. 
The program would have to be 
altered to compensate for this. 

Note one very important item in 
the use of strings for the player- 
missile graphics. The player positions 
will move when you go from deferred 
mode while the program is running to 
immediate mode. This is caused by 
BASIC moving things around when 
the program is not running. Any 
position tests you do on the player 
must be done during the time the pro- 
gram is running. Stopping the pro- 
gram with the Break key, then using 
CONT to resume, will also alter the 


position. The program should be 
RUN from the beginning to get an ac- 
curate position. 

You may also have noticed that, 
when you go to the second or subse- 
quent game by pressing Return at the 
end of one game, the player turns into 
a jittering stripe running vertically the 
fulllength of the screen. This happens 
when a player is on the screen during 
a GRAPHICS statement execution. 
This will destroy the position of the 
player, causing the line of garbage. In 
this program, the player-missile 
graphics is reinitialized completely, 
which puts the player back where it 
belongs. When writing the initializa- 
tion part of programs that use player- 
missile graphics, remember to execute 
the GRAPHICS statement before you 
set up the player-missile graphics. 
The stripe can be eliminated in this 
program by adding the line 


745 POKE 53248,0 


This moves the player off the left side 
of the screen. The vertical stripe still 


NEW YEAR SPECIALS!!! 


IBM-PC SPECIALS: 
AST E A A МЕМ” 64K... 


MACHINES ABM) l 
$319 each additional 


exists, but it occurs in the part of the 
video cycle where the scanner is 
turned off to go from the end of one 
line to the beginning of the next line. 

You canalso move the player faster 
by making it increment twice in each 
loop. The fastest way to do this is to 
first add zero bytes at the beginning 
and ending of S$ so that it starts and 
ends with two zeros instead of one. 
Second, alter lines 540 and 550 to add 
HM(S)*2 and VM(S)*2 instead of 
HM(S) and VM(S). The player will 
not move quite as smoothly as 
before, but will stil be vastly 
smoother than if you plotted it direct- 
ly on the screen. 


Conclusion 

This is only a brief introduction 
and one example of player-missile 
graphics. Atari can supply you with 
manuals that describe them in more 
detail. You can combine the informa- 
tion from Atari manuals with this 
method to create some very impres- 
sive graphics. The method of locating 
boundaries for setting the start of ar- 


rays can also be used to place alter- 
nate character sets for character 
graphics, screen displays, and display 
lists. 

This method of moving the players 
in BASIC opens up more uses for 
BASIC in graphics, but it is still a 
very slow way to execute graphics 
routines if they require smooth mo- 
tions around the screen. It can be 
used only if the computations and 
testing required in the loop are small 
in number. Remember that BASIC is 
running in milliseconds, not micro- 
seconds like machine language; it is 
1000 times slower at its best. 

The incredible graphics power of 
your Atari computer can, as shown in 
this modest example, compensate for 
the speed difference somewhat and 
perform some things that are not 
possible in BASIC on any other 
microcomputer I have used. If you 
take advantage of the right things, for 
example, the speed of string-to-string 
transfers in LET statements, you will 


be amazed at what your Atari can 
do—even in BASIC. в 
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Circle 248 on Inquiry card. 


Microprocessor based intelligence for ease of 
use and interface. You send the data, the 
7128 takes care of the rest. 
RS-232 interface and ASCII data formats 
make the 7128 compatible with virtually 
any computer with an RS-232 serial inter- 
fece port. 
Auto-select baud rate. 
Use with or without handshaking. 
Bidirectional Xon/Xoff supported. 
CTS/DTR supported. 
Devices supported as of DEC 82. 

NMOS CMOS EEPROM MPU’S 

2508 27С16 

2516 27C32 

2532 C6716 

2564 27C64 

68766 


Read pin compatible ROMS also. 

Automatic use of proper program voltage 
based on type selected. 

Menu driven eprom type selection, no per- 
sonality modules required. 

(40 pin devices require adapter) 

Supports Intel and Motorola data formats as 
well as conversational hex formats. Format- 
ted screen dump and block read commands, 
Interupt driven type ahead, program and 
verify real time while sending data, 
Program single byte, block, or whole eprom, 
Intelligent diagnostics discern between 
eprom which is bad and one which merely 
needs erasing. 


G TEK INC. 


Circle 184 on inquiry card. 
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Verify erasure command, 
Busy light indicates when power is being ap- 
plies to program socket. 
Complete with TEXTOOL zero insertion 
force socket and integral 120 VAC power 
supply. (240 VAC/SOHZ available also) 
High Performance/Cost ratio. 

eee Model7128 PRICE $389.00 eee 


MODEL 7128 SOCKET ADAPTERS 

MODEL 481 allows programming of 8748, 

8749, 8741, 8742 single chip processors. 
Price $98.00 


MOOEL 511 allows programming the 8751, 
Intel's high powered single chip processor. 
Price $174.00 
MODEL 755 allows programming the 
8755 ЕРВОМЛО chip 
Price $135.00 


MODEL 7128/24 - budget version of the 
7128. Supports 24 pin parts thru 32K only. 
Upgradable to ful! 7128 capacity. 

Price $289.00 


Non-expandable, very low cost models avail- 
able for specific devices. 

MODEL 7128-11 for 2716 only $149.00 
MODEL 7128-L2 for 2732 only $179.00 


Also available from stock: 

Eprom Erasers UVP model DE-4 . . $78.00 
Avocet SystemsCross Assemblers “8200. 00 
RS-232 Cable Assemblies er 00 
Programmable Devices 

Complete development systems ` $3240, 30 
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Condor Da 


Now you can do hundreds of tasks quickly and easily 
without programming experience. 


We know the frustrations. You bought a micro- 
computer to help manage your business better. 
Then came the realities of software—canned pro- 
grams, computer languages, programmers and 
consultants. Finally, you got something running... 
but its not what you wanted. To make matters 
worse, the computer is sitting idle much of the 
time. And you expected to be able to do so much 
more. 


Condor to the rescue 

Condor has a management system for your micro- 
computer that helps you accomplish hundreds of 
tasks . . . quickly and easily . . . without pro- 
gramming experience. Called Condor Database, it 
truly helps you do most of the things that prompted 
you to buy a computer in the first place. Simple 
things like reminding you of important dates or set- 
ting up zip code sorted mailing lists. Or intermedi- 
ate tasks like organizing your files, project control 
and customer tracking. Or more complex applica- 
tions like analyzing cash-flow and generating ex- 
tensive management reports. All аге accomplished 
with less time and effort with Condor. Much less! 


Easy to use with fast results 
Condor Database eliminates complex program- 
ming. It uses simple English words to do the things 


4 


condor 


CONDOR COMPUTER CORPORATION 


you want to do. You'll be amazed how quickly Con- 
dor helps manage your business, even if you're a 
first-time user. No wonder many of the largest 
hardware manufacturers have tested and feature 
Condor Database with their microcomputers. 
Companies like Zenith, Hewlett-Packard, DEC, 
NEC, Sony, Sanyo and Monroe. 


$295 with a 
money-back guarantee 


More good news. Condor Database helps you grow 
in steps. Start with Condor Series 20-1—the File 
Manager for just $295. As your needs grow, buy 
Condor Series 20-3—the complete Database Man- 
ager for $650. Both come with an easy-to-use man- 
ual and a full 30-day money back guarantee. We'll 
even discount the Condor 20-3 price $245 when 
you upgrade from Condor 20-1. For full informa- 
tion, see your local software dealer or contact us. 
You've got a world of useful applications to gain. 
And nothing to lose except your frustrations. 


P.S. If you're about to buy a microcomputer, buy it 
with Condor Database to start. You'll avoid 
frustration in the first place! 


2051 S. State Street 
Ann Arbor, Michigan 48104 
(313) 769-3988 


Condor Database — it's simply better! 


NOTE: Compatible with all microcomputers with CP/M, MSDOS, СР/М-86, MP/M, PCDOS or TURBODOS. 
Circle 120 on inquiry card. 


Problem Oriented Language 
Part 2: Writing a Module 


In part 1 of this series (December 
1982 BYTE, page 314), the concept of 
a Problem Oriented Language (POL) 
was introduced. POL uses input that 
incorporates terms normally used in 
describing a particular problem. 
These terms are organized into 
phrases and sentences that resemble 
English sentences. The input is 
relatively free of the format restric- 
tions normally associated with 
question-and-answer or menu input. 
Much more information can be input 
with a single entry. A typical entry, 
such as, “Draw an XY graph, X from 
O to 4, Y from —2 to 3, Title ‘Contour 
Plot’, Execute”, would replace dozens 
of responses required for other types 
of input. POL-type programs are nor- 
mally used in technical or graphics 
applications where there are many 
possible parameters to change but 
only a few need to be set at any given 
time. 

The Problem Oriented Language 
Programming System (POL/PS) was 
introduced in order to provide micro- 
computers with the capability of 
handling POL, especially in terms of 
solving technical problems. The series 
of routines (POL-80) for handling 
POL input was presented and their 
capabilities were examined. 


Developing a Module 
One of the goals of POL/PS is to 
enable the user to write programs ina 
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Mark Finger 
2439 Overlook Circle 
Lawrence, KS 66044 


modular format. Programs can then 
be easily extended, and the modules 
can be used in other programs. 
POL-80 was developed from my 
experiences with a FORTRAN system 
called GRIP. One of the problems en- 
countered in the writing of GRIP- 
compatible modules (see part 1 for 
more background on GRIP) is the 
lack of proper program development. 
Frequently, GRIP programs have had 
input that is as awkward as the 
question-and-answer sessions they 
were designed to replace. In addition, 
there has been some resistance to the 


One of the goals of 
POL/PS is to enable the 
user to write programs 

in a modular format. 


use of GRIP because of the “diffi- 
culty” in understanding what it did 
and how it could be used. Rick Hilst 
(current developer of GRIP) and I 
have discussed at length how to 
simplify the learning process. Based 
on classroom experience, we have 
developed a series of eight steps that 
can be useful in the writing of most 
programs, but which must be used in 
writing POL programs. The steps 
must be followed faithfully. Using 
these steps can cut the learning time 


in half for POL/PS and can reduce 
program development time by 25 to 
50 percent. 

As a sample problem, we're going 
to develop a module to find the roots 
of polynomial equations by using five 
common methods. (The root of a 
polynomial equation, such as P(X), is 
a number A such that P(A) 20.) Al- 
though this module can be used by 
itself, it is best used as part of a larger 
numerical-methods program, or it 
can be used as a module in other pro- 
grams. Actually, this module is rather 
small and its application is somewhat 
trivial, but it is representative of the 
much more complex and powerful 
modules that would be part of an ap- 
plication package. Larger modules 
may have more statements, but the 
part of the module relating to the 
framework of POL/PS would not be 
any more complicated. Root finding 
was chosen because the actual com- 
putations are relatively simple. Thus, 
the user may be able to concentrate 
more on the input and other aspects 
of POL/PS. Larger, more complex 
modules will have a greater degree of 
difficulty in their mathematical com- 
putations, but the input should not be 
any more difficult. 

For those not familiar with 
numerical methods, root finding is 
done by making an initial estimate of 
one of the roots of an equation, 
checking the value obtained, and ad- 
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justing the estimate according to 
some formula. This trial-and-error 
method is continued until the root is 
found within some acceptable error 
criteria. 


Step by Step 
The first step in developing a POL 
program follows. 


1. Write a paragraph identifying the 
goals of the program or module. Be 
specific! The more careful you are 
now, the fewer problems there will be 
later. For the sample module, the 
goals are these: 


The module will find roots of 
equations using five methods: 
Newton's, Approximate Newton's, 
Secant, Interval-Halving, and 
Regula Falsi. Failure to find roots 
will be indicated, if necessary. 


This paragraph lists the main result 
desired and the standard algorithms 
(plans for step-by-step solutions) that 
will be used. A secondary goal (an 
additional or alternate output) is also 
indicated—a possible alternative to 
the main result. 

2. Define all the expected forms of 
output. Our sample module requires 
that (A) the numerical value of the 
root found will be output to the ter- 
minal, along with the number of 
evaluation attempts required, and (B) 


failure to find a root will be indicated 
by a message to the terminal listing 
the number of evaluations attempted. 
The specific form of each output is 
well defined, whereas it was only 
hinted at in step 1. Frequently, pro- 
grammers begin to plan the actual 
code at this point. This is unfortunate 
because both the output and the input 
must be defined before the program 
design can be done well. 
3. Identify the information required 
to produce the desired output. The in- 
formation inputs required for root 
finding include: 


ethe method to be used 

e the equation to be solved 

e the derivative of Y with respect to X 
when Newton's method is used 
einitial estimates of the roots 

ethe maximum number of evalua- 
tions permitted before declaring 
failure 

ethe absolute value of Y that is the 
criterion for success 

Each of these inputs must be 
changeable because different situa- 
tions may require different values. It 
is also desirable to be able to change 
any of the inputs without leaving the 
program, especialy when changing 
equations. 

At this point, we realize that we 
need the ability to verify that the 
starting values required for the regula 
falsi and interval-halving methods ac- 


tually trap a root between them. This 
means that one point gives a positive 
value for Y; the other gives a negative 
value. In verifying that the two start- 
ing points give proper Y values, we 
must add an additional output to step 
2: (C) output the value of Y of the 
equation for any given X. 


The inputs identified in step 3 are 

determined by steps 1 and 2, i.e., they 
are the ones required to meet the 
goals of step 1 and produce the out- 
put of step 2. Other input should not 
be required within this module. 
4. Choose the format of the input. 
We identified three input formats in 
part 1: question-and-answer, menu, 
and POL. POL will be our choice for 
several reasons: (A) the user of this 
module is expected to be familiar with 
numerical methods, and probably 
wil use this module frequently 
enough to remain familiar with the 
keywords; (B) usually, several tests 
or trials will be run at one session 
with only minor changes in the 
parameters between trials; and (C) in 
a large numerical-methods package, 
the initial keyword can eliminate a 
question or a menu, and the whole in- 
put is much faster and easier. 

Not all problems are suited to the 
POL method, but technical problems, 
especially those requiring graphics, 
are easily adapted to this form of in- 
put. 

5. Design the input. Now is the time 


8 and/or 16 Bits. 


A CompuPro Systems Center is much more than a computer store: It's the first place to look for 
business, scientific, and industrial computing solutions. Run by professionals for professionals, 
CompuPro Systems Centers provide hardware and software support, system installation, 
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microcomputing, turn to the professionals listed here... 


they're ready for you. 


CompuPro Division, Godbout Electronics 
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Box 2355, Oakland Airport, CA 94614 


ompuPro 


to actually choose the keywords used 
to enter the information. To identify 
this module, we will use the word 
“Roots.” Command sequences for 
various types of input are then 
formed. These s€quences should use 
terms that normally describe the type 
of problem involved. A sample input 
for this module might be this: 


Roots using secant, the equation is 
'Y =SIN(X)’, starting points are 2 
and 2.1, execute 


Many other possible lines could be 
shown, but this one will serve as an 
example. 

At this time, the number of 
characters to be matched within each 
keyword should be chosen. (I choose 
four unless I feel that I must have 
more.) Rewriting the input, capitaliz- 
ing the required letters of the key- 
words, results in 


ROOTs USINg SECAnt, the 
EQUAtion 15 ”Ү--5ІМ(Х), 
STARting points аге 2 and 2.1, 
EXECute 


Note that some words do not have 
a portion capitalized. These are 
“filler” words used to make the input 
more readable. However, the pro- 
gram must be able to recognize and 
skip over them. Some common fillers 
can always be omitted. The ones 


omitted for this module are "A. ", 


"UAI ТИНЕ”, “МЕ...” 
"AND. ", "OF ", "EQUAL. ", 
"EDUALS.", "Б ^ and "ARP * 


(where the underscore represents a 
space). In addition, two characters 
will always be skipped—"," and " —". 
The word "points" in the previous ex- 
ample is skipped on a location-by- 
location basis. 
6. Write the "tree" structure. As we 
write the input lines for the previous 
section, we should also arrange the 
keywords in a hierarchical structure. 
The simplest way to show this struc- 
ture is a "tree" diagram. Each branch 
should have only one meaning or 
function. Sometimes, several 
branches will use the same words and 
sections of the program, but internal 
flags can maintain the difference. 
The tree for this module is shown 
in listing 1. Sufficient keywords and 
options are available in it to perform 
all the actions listed under step 3. 
7. Write the "Help" routine. Now 
that keywords have been chosen for 
this problem, we should begin writing 
the exact functional definitions of 
each input term and how this term 
will help attain the desired goals. At 
this time, the following items should 
be considered: 


e What internal flags will be used to 
control routines? 
e What exact information is required 


Listing 1: Tree structure of keywords for 
the ROOTs program. The words are ar- 
ranged in hierarchical order. 
ROOTS 
USING 
NEWTON 
APPPoximate NFIWTon 
SECAnt 
INTErval HALving 
REGUla FALSi 
STARTing (points) $93.98 ($5.9) 
MAXImum (EVALuations) ## 
EPSIlon $5.1 
VALUe (at) 44.4,98.4,.... 
EQUAtion “Y=function of X^ 
DYDX ^YPRIME-function of X^ 
CLEAr 
EXECute 


to perform the action associated with 
each possible input? 

e What default values will be used if 
that information is not supplied? 


For example, a flag called 
METHOD% is used to keep track of 
which method is used. A second flag 
keeps track of the number of starting 
points currently entered. Ап error 
message would be printed if, for ex- 
ample, the interval-halving method 
were attempted using only one start- 
ing point. 

The full version of the functional 
definitions is used to assist in writing 
the program. А condensed text ver- 
sion, saved on the disk in a file called 
“ROOT”, is used to assist the 
user (see listing 2). The blank in the 
filename is the prefix. This prefix 
consists of the first four letters of the 
major program name, NUMR in this 
case, because it is planned as part of a 
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numerical-analysis package. 

A list of errors should also be 
planned to catch mistakes and omis- 
sions in input. The list for the sample 
module is given in listing 3. It at- 
tempts to cover almost any input er- 
ror and also checks that necessary in- 
formation has been entered. Be sure 
to rewrite and revise the tree, the 
HELP list, and the error listing several 
times before starting to write the 
code. 

Before we proceed, note that in all 
the development done so far, very lit- 
tle time has been spent on planning 
the actual program code (other than 


choosing a few needed flags). All the 
steps so far have concentrated solely 
on the problem to be solved, not on 
the programming language to be 
used. Usually, the first seven steps 
will take about half of the develop- 
ment time for a module. The extra 
time spent on planning will save a lot 
of time later in changing program 
code and debugging. This emphasis 
on planning, on examining the prob- 
lem, and on using terms normally 
associated with the problem in a 
phrase or sentence structure is why 
this type of input is called Problem 
Oriented Language. 


friends. That's why astute business people call on a business specialist-an 


FTD® Florist. 


He can help you show your resourcefulness and appreciation by sending 
the beautiful FTD Holiday Glow® Lantern Bouquet. It features the warmth 
of candles and the classic look of copper, and it makes a perfect holiday 


centerpiece. 


Oryoucan send many other FTD holiday gifts, like the Candle & Canes 
Bouquet, fruit baskets, plants, or the traditional poinsettias. They're all 
arranged and delivered with special care. And you can send them almost 
anywhere with just one phone call to your nearest FTD Florist. And charge 
it at most FTD Florists with major credit cards. 

So make a good impression by sending holiday gifts from a real business 
specialist-your FTD Florist. It may help you succeed in business all year 


long. 


Send your greetings with special ( | 


(Б) Registered trademark of Florists' Transworld Delivery Association. We send flowers worldwide. 
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8. Write the program. During the 
discussion on writing the program, 
consult listing 4 and the variables in 
listing 5. The comments on POL-80 in 
listings 4 and 5 in part 1 of this series 
are also important for understanding 
the explanations below. 

Begin by writing the keyword 
recognition lines and the required ac- 
tion if a match is found. This consists 
of the following four actions: 


eSet the pattern to be matched in 
AM (line 3200). 

eSet the number of letters to be 
matched in NLET. This may include 
numbers and one space at the end of 
the entity. 

eCall the matching routine (GOSUB 
750). 

eDetermine if the match was suc- 
cessful (FLAG 1) and perform the 
required actions accordingly. 


Because "ROOTS" will be checked 
at a higher level (by the program that 
will call this. module), the first 
keyword we are interested in is 
“0513р”. Its line is 


3200 AM = "USING" 
:NLET =4 
:GOSUB 750 
AF FLAG —1 
THEN GOTO 4000 


The first option at line 4000 is now 


4000 FCD=1 
«АМ "NEWTON" 
"МІЕТ--4 
:GOSUD 750 
IF FLAG=1 
THEN METHOD% =1 
:GOTO 3200 
(Check for the next com- 
mand on the line) 


The remainder of the matches for 
words can be written in a similar 
manner. 


Organizing the Program 

The portions written so far can 
now be organized into a program for- 
mat. The highest level of matching is 
located at line 3200, immediately 
after the initializing statements. Each 


Text continued on page 268 


COMPUTERS 


PURE RADIO SHACK EQUIPMENT 


1-800-841-0860 


‘CONVENIENT ORDER ENTRY 


DISCOUNT PRICES 
FROM 


88 | 


BUY DIRECT "Ln 


BT 26-3004 


FRANKLIN SMITH CORONA ТР-І 
( = Касен M 
© o том HOME COMPUTERS | 


(f — DISCOUNT PRICED 


DISCOUNT $ 
| PRICED 62 2 
B^ e" *CALL FROM | 
TRS-80 MODEL II COMPUTER HARD. ui $ ] 9 Q 9 ЗЕРТ к.» DA 
М | DWP-410 $1287. 1 


MENS | DRIVES 26-1130 DMP-100 ....... Ж” 5339.00 

A commodore IDMP-200............. 5679.00. 

E-E ALL TEXAS INSTRUMENT |DMP-400........... $1015.00 9 
~ BUY DIRECT 26-4002 CALL FOR PRICES . |DMP-500........... $1525.00 


EP — PLEASE WRITE US FOR | MICRO MANAGEMENT TRS-80 SOFTWARE 
EB “Соғу OF FREE un DIS SYSTEMS INC. шылы ыы Pr ud 
COUNT PRICE LIST UPON БЕ. PARCEL DIVISION SCRIPSIT & MORE IM 
> — 2803 шас А EAST SAVE MONEY 
{ $ | i 
| UPON REQUEST O a" | CAIRO, GA. 31728 PRICES AND PRODUCTS SUBJECT TO | 


CHANGE WITHOUT NOTICE. ORDERS Bù 


р 912: 377- 7120 | SUBJECT TO VERIFICATION AND AC. 


TARDY CORPORATION CEPTANCE. 
X i | 


AL 
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Circle 323 оп Inquiry card. 


DISTINCTIVE 
for the 


IBM PC 


472” 


pe ы. mU 
tla 

Than Га а Аналык Асы" лін 

TEM Parca CóoTqpaler Lier 


Personal 
* Computer 
| Age 


| "M LLL DEIN TE-L 


A Serious Monthly Magazine 
forthe IBM PC User 


Each issuc ispacked with in-depth hardware 
& software reviews, detailed how-to articles, 
reader tips, Q & A, special interest columns 
and much more ...clearly written for either 
novice or computer veteran. 


In Recent Issues: 


ФА Primer on Modems. 
eLegal Rights of Software Buyers. 


€ How to make your BASIC programs 
run faster. 


ө Word Processing from A-Z. 
€ BASIC v. Pascal: Which is for you? 


etow to Program your Printer for 
maximum performance, 


eFree Utility Programs 


DON'T MISS ANOTHER 
EXCITING ISSGE— 
SUBSCRIBE NOW! 


12 Colorful issues $24.00 


CALL TOLL FREE: 


800-824-7888 operator 77 


California only 
800-852-7777 operator 77 


— 55 


For more info & foreign rates, write: 


WELCOME! 


Or we'll bill you. 


ІРегвопа! Computer Age 


10057 Commerce Ave. 
Tujunga, CA 91042 


260 January 1983 © BYTE Publications Inc 


Listing 2: These HELP messages will assist an inexperienced user in working with the 
ROOTs program. 


“Тһе ROOTs module is used to find the real roots of any equation. 


The following words are always skipped over at any place in the line: 


Commas(,) and equivalence signs(=) are also skipped. 
The options of ROOTs are: 
USINg method 


where the methods are: 


NEWTon (Newton’s method) 
APPRoximate NEWton (Approximate Newton^s method) 
SECAnt (Secant Method) 


INTErval HALving 
REGUla FALSi 


(Interval Halving Method) 
(Regula Falsi Method) 


STARTing (points) $4.4 (94.9) 


sets the start points for the methods. 
Newton’s method requires 1 point. 
Approximate Newton’s method requires 2 points close together(4.99 & 5) 
Secant Method requires 2 points. 
Interval Halving and Regula Falsi require 2 points that bracket the 
root between them. 


MAXImum (EVALuations) ## 


## is the maximum number of evaluations before reporting failure to 
meet convergence requirements. 


EPSIlon ##.# 

When ABS (Y)<##.#, the root is considered to be found. 
VALUe (at) $4.2,44.4,.... 

will give the value of the current equation at the values of X entered 
EQUAtion “Y=function of X^ 


used to enter the current equation in correct BASIC syntax. 
DYDX ^YPRIME-function of X^ 


used to enter the derivative of X needed by Newton^s Method, 
using correct BASIC syntax. 


CLEAr 


used to set values of variables to their default values 
equivalent to the following commands 


USINg SECAnt 

STARting 0 1 

MAXImum EVALuations 20 
EPSIlon 0.1 

EQUAtion *Y=x%* 

DYDX ^YPRIME-1^* 


EXECute 


causes the root to be found. 


Listing 3: Error messages for the ROOTs program. When developing an error-message 
list, try to anticipate all typical errors. 


1521,"Unexpected entity after ROOTs" 

1522,"Unexpected name of method after USINg" 

1523,"Missing first number after STARt" 

1524,"Both starting numbers are equal" 

1525,"Expecting integer (between 2 and 10000) after MAXImum EVALuations" 
1526,"Expecting real number («10) after epsilon" 

1527,"Expecting a number after VALUe" 

1533,"Missing string after EQUAtion" 

1534,"Missing string after DYDX" 

1535,"Missing 2 starting values when method requires 2" 

1536,"Did not redefine DYDX after changing EOUAtion" 

1541,"Failed to decode remainder of Jine" 

9999,'"******[Last entry іп ап еггог list must always be Line 9990*****«*" 


THE FORTH SOURCE™ 


MVP-FORTH - A Public Domain Product 


МУР Forth is fig-FORTH modified by 100% of the ҒОНТН-79 Standard 
Required Word Set plus the vocabulary lor the instructional book Starting 
FORTH. Editor, assembler and utilities are included. 


Transportability of programs is assured since the kernal of MVP-FORTH 
is the same for all computers to the machine dependent READ/WRITE 
instructions. 


Modification and extension (up or down) is simplified by having the 
source code and through the use of MVP-FORTH Programming Aids and 
Cross Compilers. 


The CP/M* are supplied оп 8”, SS/SD, ІВМ 3740, format disks. The 
include a track and Sector calculation array for down loading to other 
sizes and formats. Other disks are machine specific. 


All About FORTH is an annotated glossary of MVP-FORTH words as well 
as other dialects. It is in 8080 code, other MVP-FORTH implementations 
include documentation of the differences between it and other CPU's and 
computers. 


FORTH DISKS 
FORTH with editor, assembler, and manual. 


O APPLE ИЛ!+ by [] PET* by FSS $90 
MictoMøtion $100 Г) Тң5-80Л” by Nautilus 

O APPLE II by Kuntze $90 Systems $90 

[2 ATARI? valFORTH $50 0 6800 by Talbot 

[1 CPIM* by MicroMotion $100 Microsystems $100 

О CROMEMCO® by Inner O 6809 by Talbot 
Access $100 Microsystems $100 

О HP-85 by Lange $90 H 280 by Laboratory 

ГІ IBM-PC* by Laboratory Microsystems $50 
Microsystems $100 ІП 8086/88 by Laboratory 

C NOVA by ССІ quad Microsystems $100 
floppy $100 ГІ VIC FORTH byHES, VIC20 

cartridge $60 


Enhanced FORTH with: F-Floating Point, G-Graphics, T-Tutorial, 
S-Stand Alone, M-Math Chip Support, MT -Multi-Tasking. X-Other 
Extras, 79-FORTH-79. 
Г] APPLE І + бу Micro- 
Motion, F, G, & 79 $140 
[] ATARI by Е.Х, & 79 $130 
PNS, Е, С, & X. $90 О TUTORIAL by Laxen & 
[] CPIM by MicroMotion, Harris, CP/M with a copy of 
E 


(1 TRS-80/l or Ш by Miller 
Microcomputer Services, 


F&79 $140 Starting FORTH $95 


Apple ІШІ +, GraFORTH by L] Extensions for Laboratory 
Insoft, stand alone Microsystems IBM,Z80, апа 


graphics $75 8086 | 
LI H89/Z89 by Haydon [J Software Floating 
T&S $250 Point $100 


Г] 8087 Support 
(IBM-PC or 8086) $100 
[] 9511 Support 


L] H89/289 by Haydon, Т $175 
| IBM-PC, PolyFORTH by 


FORTH Inc., (280 or 8086) $100 
F,G,S,M, MT, & X $300 (1 Color Graphics 

| | Multi-Tasking FORTH by (IBM-PC) $100 
Shaw Labs, CP/M, (1 Data Base 
X & 79 $395 Management $200 


CROSS COMPILERS Allow extending, modifying and compiling for 
speed and memory savings, can also produce ROMable code. *Requires 
FORTH disk. 


CP/M $200 . | IBM* $300 
H89/789 $200 .| 8086¢ $300 

[| TRS-80/l $200 | 280% $300 
| Northstar” $200 [ | Apple II/I + $350 


|] fig-FORTH Programming Aids for decompiling, callfinding. 
and translating. Specify CP/M, IBM-PC, 8086, 280, or 
Apple Il/ll+ $150 


MVP-FORTH PRODUCTS for CP/M® |IBM-PC® and Apple® 


(1 MVP-FORTH Programmer’s Kit including disk with 
documentation, ALL ABOUT FORTH, and STARTING 
FORTH. Assembly source listing versions. $100 
MVP-FORTH Disk with documentation. Assembly source 
listing version. E $75 
MVP-FORTH Cross Compiler with MVP-FORTH source in 
FORTH. $300 
MVP-F ORTH Programming Aids for decompiling. 
callfinding, and translating. Specify computer. $150 
MVP-FORTH Fast Floating Point for Apple ІМІ-- on board 
with 9511 math chip. Requires MVP-FORTH for Apple$400 
MVP-FORTH Assembly Source Printed listing. $20 


(1 ALL ABOUT FORTH by Haydon. MVP-FORTH reference, 
plus fig-FORTH and FORTH- 79, $20 


m 


L- 


— 


із 


E: 


ж ж ж MVP-FORTH operates under a variety of CPU's, computers. 
and operating systems. Specify your computer and operating 
system. CP/M supplied on 8", SS/SD, 3740 format. * * * 


FORTH MANUALS, GUIDES & DOCUMENTS 
L] ALL ABOUT FORTH by (1 AIM FORTH User's 


Haydon. Àn annotated Manual $12 
glossary of common FORTH O APPLE User's Manual 
words. MVP-FORTH MicroMotion $20 
reference. $20 (7 TRS-80 User's Manual, 

(1 And So FORTH by Huang. А MMSFORTH $19 
college level text $25 (| METAFORTH by Cassady. 

L] FORTH Encyclopedia by Meta compiler in 8080 
Derick & Baker. A complete code $30 


programmer's manual to fig- Г 


FORTH with FORTH-79 аумалы PW du i- 


FORTH $25 
references. Flow charted, 
2nd Ed. $25 LI Caltech FORTH Manual $12 
L] Starting FORTH by Brodie. О Invitation to FORTH $20 
Best instructional manual (] POP-11 FORTH User's 
available. (softcover) $16 Manual $20 
[] Starting FORTH (hard Г1 CP/M User's Manual, 
cover) $20 MicroMotion $20 
(1 1980 FORML Proc. $25 П FORTH-79 Standard $15 
(1 1981 FORML Proc. (] FORTH-79 Standard 
2 Vol. $40 Conversion $10 
L] 1982 FORML Proc. $25 ІП Tiny Pascal in 
[] 1981 Rochester FORTH fig-FORTH $10 
Proc. $25 (1 NOVA fig-FORTH by CCI 
[] 1982 Rochester FORTH with editor, assembler, and 
U Using FORTH $25 ШЫ MVP-FORTH Source Listings 
; []1IBM-PC O CP/M 
[1 А FORTH Primer | $25 Г] Apple 1/1 + $20 
O Threaded Interpretive 
Languages $20 
Г] Installation Manual for fig-FORTH, contains FORTH 
model, glossary, memory map and instructions $15 


Source Listings of fig-FORTH, for specific CPU's and computers. The 


Installation Manual is required for implementation. Each $15 
(1 1802 (1 6502 LJ 6800 Г] AlphaMicro 
ГІ 8080 O 8086/88 O 9900 Г] APPLE II 


О PACE O 6809 L] NOVA 
Г] 68000 О Eclipse OU VAX 


Ordering Information: Check, Money Order (payable to MOUNTAIN VIEW PRESS, 
ІМС.), VISA, MasterCard or COD's accepted. No billing or unpaid PO's. California 
residents add sales tax. Shipping costs in US included in price. Foreign orders, рау 
in US funds on US bank, inciude for handling and shipping by Air: $5 for each item 
under $25, $10 for each item between $25 and $99 and $20 for each item over 
$100. Minimum order $10. All prices and products subject to change or withdrawal 
without notice. Single system and/or single user license agreement required on 
Some products. 

DEALER & AUTHOR INQUIRIES INVITED 


О PDP-1 1/LSI-11 


MOUNTAIN VIEW PRESS, INC. 


PO BOX 4656 


Circle 281 on inquiry card. 


MOUNTAIN VIEW, CA 94040 


(415) 961-4103 
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Circle 193 оп Inquiry card. 


TRAIN AT HOME JN SPARE TIME! 
NO PREVIOUS EXPERIENCE NEEDED! 


BE А 
COMPUTER 
PROGRAMMER 


BUSINESS... WHAT, WHEN, HOW! 


Learn how and why a computer can help you. 
Learn to write your own computer programs. 
See how easy it is to use different programs 
already available. See how they fit into your 
home or business operations... budgeting, real 
estate, bookkeeping, inventories, expenses, 
pricing, profit margins, investments, interest, 
taxes, shopping lists, vacation planning, ad- 
dresses, phone numbers, routing,..hundreds 
more including foreign languages, computer 
games and graphics. Never again be at the 
mercy of a so-called "computer expert." Know 
what really happens when you get a computer 
problem from a bank, store, loan company, oil 
company, utility or anyone else. You'll be able 
to talk their language...understand why and 
how things happen...be able to take the offen- 
sive when you're the victim of a computer error. 


EXPERTS SHOW YOU WHAT TO 00, 
HOW TO DO IT...TO MAKE YOUR LIFE EASIER 
Everything is explained in easy-to-understand lan- 
guage with plenty of examples. Step-by-step di- 
rections take youthroughbasic computer program- 
ming. You learn everything you need to know to use 
the computer, You'll be able to understand computer 
experts and talk their language...storage, systems, 
terminals ...you'll learn it all and much, much more. 

NOW...ALL THIS IN ONE COURSE! 

e Computer Training • Computer Programming 
ғ Computer Applications = Computer Games 
Find out what you need to 
know about computer operations 


TIMEX COMPUTER 
INCLUDED WITH 


YOUR TRAINING 
Plugs into any TV! 


SEND FÜR 
FREE FACTS! 


INING, Dept. 04013 
SINCE 1891 isylvania 18515 | 


Please rush me free facts and color brochure 
that tells how | can learn computer applica- | 
tions, programming and operation at home їп 
spare time, NO SALESMAN WILL CALL. 


Name Age 


Address 
| 


| 

| 

City/State/Zip _ | 
= - 
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Listing 4: ROOTs program listing. ROOTs is designed to work with the POL-80 pro- 
gram. 


KKK KKK KEK KKK REE ХХХ ХХ КХЕХЖЕКХЕКХККХКЖХЕХАЕ КХЕХХКХКХ ХХ КККК ККК КККК ККК ККК ЕХ ЖЕХЖЖ ЕХ ж 


Module ROOTs 


ХХЕХХЕХХЕХЕХЕХХЕКККХХХЕХЛХХАХХАЕХХХКЕКЖЖ ХЕ КККК КККК КККК КККК КККК КККК КККК ЕХ 


3000 
3001 
3010 


3020 


3030 


REM MODULE ROOTS (NUMRROOT) 
REM COPYRIGHT MARK FINGER 1981 


GOSUB 7100 **Stores return addresses апа 
: FCD-0 initializes parameters 
FART=1 


:AART(0)-"A " 
ДАВТ (1) ="АҸ " 
:ААВТ (2) ="ТНЕ " 
*AART(3)="IS " 
:ААВТ (4) ="АВЕ " 
:ААВТ (5) ="ЕООЈАТЅ " 
:AART(6)-"EQUAL " 
:ААВТ (7) = "АМО " 
:AART(B)z"FOR " 
:AART(9)-"OF " 
:NART=9 

FCOM=1 
:ACOM(0)z"," 
sACOM(1)="=" 
:NCOM=1 


хх} її” ККК KKK KKK KE KKK KKK KKH КККК КККК ККК КККК КККК КККК КК Л К 


Matching on the highest level of the tree structure below РОТА 


ЖКК ККККЕККККККК k kkkhh kk kk kkk kkk kk kkk kkk kk kk kkk kkk kk kkk kk kkk ККК КККК КККК КККК КЁК К у К 


3200 


3210 


3220 


3230 


3240 


3250 


3260 


3270 


3280 


3290 


3291 


3295 
3300 


AM="USING" i 
:NLET=4 
:GOSUB 750 
:IF FLAG-1 
GOTO 4000 
AM="START" 
:NLET=4 
:GOSUB 750 
:IF FVAG=1 
GOTO 4100 
AM="MAXIMUM" 
:МЕТ=4 
:GOSUB 750 
:IF FLAG-1l 
GOTO 4200 
AM="EPSILON" 
:NLET-4 
:GOSUB 750 
:IF FLAG-1 
GOTO 4300 


AM="VTALUE" 
:NLET=4 
:GOSUB 750 
:ІЕ FLAG=1 
"THEM FVA=0 
:GoTO 4400 
AM="ECUATTON" 
:NLET=4 
:GOSUB 750 
:ТЕ FLAG=1 
GOTO 4600 
AM="DYNX" 
tNLET=4 
:GOSUB 750 
“ТЕ FLAG=1 
Сото 4700 
AM="EXECUTE" 
:NLET-4 
:GOSUB 750 
:ІҒ FLAC-] 
Сото 5000 
AM="C LEAR" 
:NLE'^-4 
:COSUB 750 
:IF FLAG=1 М 
СОТО 4800 
IF ҒСП-0 
ТНЕМ МЕРР-1521 
:GOSUB 1200 
IF ЕСр-1 AND ТІЕСС-0 
THEN NERR=1541 
:GOSUB 1200 
FERR=1 


GOSUB 7000 


:CHAIN МЕРСЕ ARET,IRET,DELETE 3000-9999 


ААЛАЛАЛЛЛЛЗЛЛЛАЛАЛААЛАЛАЛЛЛЛАЛЗАЛЛАЛАЛАЛЗАЛАЛАЛАЗАЛААЛАЛАЛАЛАЛАЛАЛА ЗАЛАЛ ЗАЛАЛ ЗАЛДА 333 


Matching for the method under USING 


kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 


4000 


Fep=1 
: AM="NECITON " 
:NLET-4 
:GOSUB 750 
“ТЕ ЕАС=1 
THEN METHODS=1 
:GOTO 3200 


4010 AM="APPROXIMA™E" 


: NLET=4 


,GOSUB 750 Listing 4 continued on page 264 


-YOUR PRODUCTIVITY 
WITH OUR WORD 
PROCESSING KEYBOARD 


INCREASE | 


FOR THE IBM PC. 


We improved the keyboard and added some features 


j to make your keyboa rd тоге” 


Тіпдег friendly’. 


| 

* Left hand SHIFT key properly асва. АМ 

e Lighted indicators on: 
CAPS LOCK key, NUMERAL LOCK key 

© RETURN key In standard typewriter position. 

e ENTER key next to ten key pad for adding machine like 
data entry. 

* Sculptured key tops with "finger homing" position on: 
F, J, and 5 key of the ten key pad. 


From the design of the case to colors of the keys, to the 
plug on the cable, the keyboard Is 10096 IBM compatible. 
This keyboard is the most productive way you will ever 
spend $199. 


30 DAY SATISFACTION GUARANTEE 
We are so sure you will like this keyboard we will give 


you 30 days of use to be sure. If you are not completely 
satisfled return it for a full refund including freight. 


Circle 506 on Inquiry card. 


TO ORDER BY MAIL SEND: 

—quantity desired @ 5199 each. 

—your name and shipping address 

—daytlme phone number 

—add 55 for UPS 2 day alr service 

—Callfornia residents add 511.94 sales tax. 

—Company check or credit card and expiry date. 
(Personal checks take 1B days to clear] 


TO ORDER BY PHONE: 
Іп California (805) 482-9829 


Outside California Tol! Free |800) 821-4479 
Dealer Inquiries Invited 


QUBIE' 
DISTRIBUTING 


918 Via Alondra 
Camarillo, CA 93010 


Listing 4 continued: 


“ТЕ FLAG-1 
THEN AM-"NEWTON" 
:NLET-À 
:GOSUB 750 
: METHOD$ = 2 
| :GOTO 3200 
4020 AM="SECANT" 
:NLET=4 
:GOSUB 750 
:IF FLAG=1 
THEN МЕТНОр%=3 
:GOTO 3200 
4030 AMs"INTERVAL" 
:NLET=4 
:GOSUB 750 
:IF FLAG=1 
THEN AM="HALVING" 
:NLET=3 
:GOSUB 750 
:МЕТНОр%-4 
:GOTO 3200 
4040 AM="REGULA" 
:NLET=4 
:GOSUB 750 
:IF FLAG-1 
THEN AM="FALSI” 
sNLET=4 
:GOSUB 750 
:МЕТНОр%-5 
:GOTO 3200 
4050 NERR=1522 
:GOSUB 1200 
:GOTO 3295. 
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkktkkkkkkkkkkkkkkkkkkkkkkkk 


Setting the number of STARting POINts and their values 


3t ie dfe de die de e ee e e e eoe de de e de КККК КККК oe oe oe oe eoe oe fe oe oe eoe oe fede oe eoe dee fe ie oe eie oe ee ee defe ode eoe ode dee ode dede desee eee ek 
4100 ЕСр=1 
:ЕТ-1 
:GOSUB 950 
“ТЕ FLAG=1 
THEN Xl=DV 
:FSPz1 
:GOTO 4150 
4110 AMs"POINT" 
:NLET=4 
:GOSUB 750 
:IF FLAG=1 
GOTO 4100 
4120 AMs"AT " 
:МЕТ=3 
:GOSUB 750 
:IF FLAG-1 
GOTO 4100 
4140 NERR=1523 
:GOSUB 1200 
:GOTO 3300 
4150 FT-1 
:GOSUB 950 
:IF FLAG=0 
GOTO 3200 
4160 X2=DV 
:Е5Р-2 
:ІЕ Х2<>Х1 
GOTO 3200 
4170 FSP=1 
:NERR=1524 
s:GOSUB 1200 
:GOTO 3295 


PSE RESESLLEESAE SEER ESE ESLER ESA REE КККК КККК КККК КК RSE ERE REESE ESE EERE SLES SS ЖХ 


Setting the number of MAXImum EVALuations 


PES ESE e de de de eee e ee eee ERE EERE EE SER EEE EEE EEE ECR RE RRR RRR RE RARE EEE RSL ECE SECRET ERE RES bn 


4200 FCD-1 - 
:FT=3 
:ВВ1=2 
:ВВ2-10000 
:GOSUB 850 
:IF FLAG-1 
THEN NUMEVAL-IV 
:GOTO 3200 
4210 NERR=1525 
:GOSUB 1200 


:GOTO 3295 
LABAASASRAERISRSAESRSEEASSASASASAASSASSAESRRERSASSSRERAERARSSASRRERRERSSRRSASSRSERASARASERASASASAERERA! 


Setting the value of EPSIlon 


ҚАЛАЛА АЗА ДАЛАДА ДА АЗ АЗДА АЗА ааа дада 


4300 ЕСр=1 
:FT=3 
:ВВ1=1Е-20 
:ВВ2-10 
:GOSUB 950 
:IF FLAG-1 


THEN EPSILON=DV 
:GOTO 3200 
4310 NERR-1526 
:GOSUB 1200 | ^ | 
:GOTO 3295 Listing 4 continued on page 266 


264 January 1983 © BYTE Publications Inc 


CALL 
YOUR 
LOCAL 
DYSAN 
OFFICE 


Los Angeles 
(213) 907-1803 
Orange County 
(714|851-9462 
Sacramento 
(916) 966-8037 


San Francisco/Sunnyvale 
(408) 727-9552 


E d Washington 
(703) 356-6441 


GA: Atlanta 
*(404) 952-0919 
IL: Chicago 


(312] 882-8176 
(800) 323-5609 


MA: Boston 
(617) 273-5955 
*(617) 229-2800 


MI: Detroit 
(313] 525-8240 


MN: X Minneapolis 
%(612| 814-7199 


МО: St.Louis 
(314) 434-4011 


NY: New York 
(212) 687-7122 


OH: Cleveland 
(216) 333-3725 


PA: Pittsburgh 
(412) 261-0406 


Philadelphia 
(609) 939-4762 


ТХ: Dallas/Ft. Worth 
*(817] 261-5312 


W/A: Seattle 
(206) 455-4725 


*Includes OEM Sales 


Dysan Diskettes are also available 
from all ComputerLand Stores, 

Sears Business Systems Centers, апа 
many independent computer outlets 
nationwide. 


For the location of the Dysan sales 
outlet nearest you, contact Dysan at: 
(408) 988-3472 

Toll Free: (800) 538-8133 

Telex: 171551 DYSAN SNTA 

TWX: 910-338-2144 


Dysan. 


CORPORATION 


dy 
‚ап 


Circle 154 on Inquiry card. 


If you said at least 5186.50", you're probably close. 
Confused? It's simple. The minimum cost of a one-sided, single den- 
sity B" diskette equals the purchase price plus the cost of the time 
to fully load the data onto the disc* Theadjacent diagram tellsthe 
Story. As you can see, the purchase price of a diskette is a small 
fraction of the total cost of ownership. So why not pay 
few cents more for the best diskette available? 
That's where Dysan's quality comes in. Dysan disk- 
ei tes and mini-diskettes are manufactured to 
the aa tes quality как inthe any 
as well as onthe trackst t insure ey 100% 
error-free recording over the entire disc 
surface. Dysan qua lity protects your 
vester of 5186 MUS 


| а 


magnetic теа caula аа you 
dearly. Why take the risk when you 
can have Dysan? 


Verbatim? 4 
Diskettes | 


Top-quality Verbatim® Diskettes 
from Techs Data, your complete 
word and data processing supply 
center. Dealer inquiries invited. 


Call Toll Free 
1-800-237-8931. 


in Florida. call 
813-577-2794. 


Teche Data Corporation 
325] Tech Drive North 
St. Petersburg, FL 33702 


Circle 394 on inquiry card. 


S-100 ULTRA-RES GRAPHICS 


— N. E. C. UPD 7220 GRAPHICS 
PROCESSOR 
1024 x 1024 PIXEL MEMORY 
PLANE 
1to 8 VIDEO PLANES, 
RGB 8 COLOR 
HARDWARE ZOOM 1 to 16 TIMES 
PROGRAMMABLE DISPLAY 
RESOLUTION FROM 
1024 h by 1024 v 
Software Drivers 
GRAPHICS PROCESSOR, 1 MEG. 
PIXEL PLANE 


STARTING at $995.00 


COMING SOON: 
— MULTI-BUS 
— Q-BUS COMPATIBLE 


CSD INC. 

P. O. Box 253 
Sudbury, MA 01776 
(617) 443-2750 


Circle 68 on inquiry card. 


printer/terminal 


INSTALL IT YOURSELF AND SAVE! 


INTERFACES WITH OLIVETTI PRAXIS 
MODELS 30 AND 35 


THE KIT INCLUDES: 
© FULLY ASSEMBLED BOARD 
€ COMPLETE MOUNTING HARDWARE 
€ WIRING AND INSTRUCTIONS 


CENTRONICS PARALLEL - $200.00 2, 
SERIAL/PARALLEL COMBO. - $280.00 Ж 
ALSO AVAILABLE, .. а 
BRAND New PRAXIS 30's AND 35's 

SYSTEWED CORPORATION 


Р.О. Box 18, Shingietown Rd. Mt. City, ТМ 37683 
(615) 727-6000 


ұмы 
2 oai 


Circle 389 оп Inqulry сага. 


Listing 4 continued: 


АЛЛА 545555 55552554255 ЛЛЛ555 555455555552 55552255224) 


Returning the value(s) of Ү at the requested X(“s) 


3t fe fe de eee de e ce ede de dede e e e e e ha he de dede de dee e e e e e e de e e de de de de de e de d de a oni ten 
4400 ЕСр=1 
4430 AM="AT " 
:NLET=3 
:GOSUB 750 
:ЕТ-1 
:GOSUB 950 
:IF FLAG=1 
THEN FVA=1 
:X-DV 
:GOSUB 9000 
:PRINT "The value at ";X;" is "5;Y 
:GOTO 4430 
4440 IF FVA=1 
GOTO 3200 
4450 NERR-1527 
:GOSUB 1200 
¿GOTO 3295 
мкКл л ЛОКК КҮКҮРТТҮҮ ИГИН ЧИНЧИ НИНИ ЕИ 


Entering the EQUAtion 


POPP PPPoE PPP EP PLPC CECE PPC SPCR PPE PC CPE LS ECCLES LET LLL SL SSLOCLCCTOCLCTOCCLLCC CCL. TY 


4600 FCD=1 
:GOSUB 800 
:IF FLAG=0 
THEN NERR=1533 
GOSUB 1200 
GOTO 3295 
4610 AEQ="9000 "+АВ+" : RETURN" 
:ҒЕХТ-0 
:ЕрХ-0 | 
4620 OPEN "0",47,"EQUATION.BAS" 
: PRINT#7,AEQ 
: CLOSE#7? 


:CHAIN MERGE "EQUATION",4630,ALL,DELETE 9000 
4630 GOSUB 1480 
:GOTO 3200 


LARS Д RRR RR RCE ERE EERE RRC RRC ERE E EEE RSE EER C OPES EOE SESEECLOELESCSOLSCLLOOCL OCLC SE 2 


Entering the derivative of the equation 
(required by Newton’s method} 


CPAP CCCP PEL e de de de de de da e de de de de de de de de de de de he e de de de de de de de de de de de de de e de de de de de de de de de de de de de e de e de de e de e de de e e He de he h he he ke ke 
4700 FCD=1 
:GOSUB 800 
:IF FLAG=0 
THEN NERR=1534 
:GOSUB 1200 
:GOTO 3295 
4710 AEQD="9001 "+АВ+" : RETURN" 
:ЕрХ-1 
4720 OPEN "O",47,"EQUATION.BAS" 
= PRINT#7,AEQD 
:CLOSEM? 
:CHAIN MERGE "EQUATION",4630,ALL,DELETE 9001 
4730 GOSUB 1480 


:GOTO 3200 
e de he de de de de de de de de de e e e e e e e de de de de de de e d ode ke e de e de de e e e de de de e de de de de e de de vhe e de de e de de da Ae de e de de de ohe e vde de de de de de de de e de e de dee hehe 


CLEAring the parameters to default values 


D e de de de de de de e e de de de de da de e e e IIIS IID III de e de de de de e Ae de de de he he de de he e e vde de e he de Da de de de de Ae de de de de de e he de e de e e he 
4800 FCD-1 


: METHOD? =3 
:X1=0 
:Х2-1 
:Ғ5Р-2 
: NUMEVAL=20 
: EPSILON=.1 
:АЕО-"9000 Y=X:RETURN" 
:AEQD-"9001 YPRIME=1: RETURN” 
: FDX=1 
:GOTO 3200 
TAR RRRRERERLLLERERRASERSALALAEEE RRR LEAL E RR LR LER ER ER ERE RE RE RE RRR ЛКК ЛЛ КЁЁййЁЁКЁЁЙ 


EXECution of root-finding E 


222552552222 REE SERRE EERE EERE REE RE REE REE RE 555555255222 ERE REE SE 


5000 ЕСр=1 **Tnitializing values 
:X-X1 
:IF FSP=2 
THEN X=X2 
:GOSUB 9000 
: YLAST=Y 
:XLAST=X 1 
:Х-Х1 
5010 IF METHOD$«»1 AND Е5Р<>2 **Checking for 2 starting 
THEN NERR=1535 points for methods that 
:GOSUB 1200 require 2 
¿GOTO 3295 
5020 IF METHOD%=1 AND FDX=0 **Checking for derivative 
THEN NERR-1536 update if Newton’s method 
:GOSUB 1200 is used 


:GOTO 3295 
Listing 4 continued on page 268 


DON’T PAY MORE 


THAN YOU HAVE TO FOR YOUR 
CP/M^ AND ІВМ” SOFTWARE! 
AND GET TOLL-FREE TECHNICAL 

SUPPORT TO BOOT! 
CP/M* 


WORDSTAR | SUPERCALC | CROSSTALK 


$289 | $199 | $139 


SORCIM |MICROSTUF 


IBM® 


dBASE II dBASE II 


$479 


ASHTON-TATE 


SUPERCALC 


$199 


SORCIM 


WORDSTAR 


MICROPRO ASHTON-TATE | MICROPRO 


CONDOR 
20-1! 
РЕНҒЕСТ $495 
FOX & GELLER | MICROPRO SOFTWARE CONDOR 


BASIC 80 | MULTIPLAN | SALESPRO |MICROSHELL ТІМІП 
WINTERS . 
MICROSOFT | MICROSOFT | ASSOCIATES N.G.S. 
CONDOR COMPUTER® FOX & GELLER® MICROSOFT® PERFECT SOFTWARE® 
CONDOR 20-1 ........ $229 QUICKSCREEN ...... $139 BASIC 80 ............ $284 PERFECT WRITER.... $239 
CONDOR 20511 ........ AND ОББ „е у... 69 BASIC COMPILER ..... 325 PERFECT SPELLER.... 145 
CONDOR 2¢-lIl........ 795 QUICKCODE.......... 229 FORTRAN 80.......... 345 PERFECT FILER ....... 289 
9 PERFECT CALC 149 
nS LL pi. mes MACRO во; 144 PICKLES & TROUT® | 
eee UM) SEREUBIDE „ым... 9 кртар,.............. 84 CP/M (TRS-80) ........ 179 
DIGITAL RESEARCH? LEXISOFT® M-SORT .............. 144 СР/М HARD DISK ..... 259 
ы» sono ee a ens 85 SPELLBINDER ........ 279  MULTIPLAN ........... 239 SOFTWARE DIMENSIONS® 
o AMICUM MS 65  MICROCRAFTe MU MATH/MU SIMP ... 219 ACCOUNTING PLUS.. CALL 
ЕП. рына Se 90 JEGAL BILLING ....... 495 ` MU LISP/MU STAR .... 149 STANDARD SOFTWARE® 
оог Duo жа 90 TIME BILLING......... 495 2-80 SOFTCARD ...... 269 THE PROTECTOR ..... 239 
DESPOOL............. 45 LEGAL BILLING Demo.. 75 PREMIUM PAK ........ 699 MAILDROP............ 129 
LAU. аар oos 419 TIME BILLING Demo.... 75 94K RAMCard (ІВМ) ... 289 SUPERSOFT® 
ur WTCC Р 175 А 128K RAMCard (ІВМ) .. 429 DISK DOCTOR ........ 84 
COAGIO®............. Aes 192K RAMCard (ІВМ) .. 609 DIAGNOSTICS ........ 49 
COO MM E EE perte mr 289 256к RAMCard (ІВМ) .. 699 С COMPILER .......... 199 
MAILMERGE ........... 89 64K RAMChip (ІВМ) ... 139 FORTH ............... 169 
PASCALMT+ ......... 419 РЕП ЅТАҢ 159 
COMPILER ONLY d : 309 di eo C ТКЫ Га. SSS FORTRAN » э в э в eee 199 
"s DATASTAR............ 249 MICROSTUF® Po 22222222... 229 
AE ci есеге. i GALCBTAR ........... 145 CROSSTALK.......... 139 SCRATCHPAD ........ 229 
ПОНЕ SUPERSORT .......... 199 DATA-VIEW ........... 169 
B o. PERS 90 Customization Notes ... 349 MICROTECH EXPORTS? |. cratc GRAPH ........ 229 
HT NS. шашына «exem o 139 wORDMASTER........ 119 REFORMATTER ....... 199 MACRO l2: b ve 59 
ORDER INFO. Standard software 
AMERICAN EXPRESS, MASTERCHARGE, CORPORATION OF AMERICA 
VISA, C.O.D. 10 MAZZEO DRIVE, RANDOLPH, MA. 02368 pu 
3% DISCOUNT ON PREPAYMENT 
MADE SY CHECK 617-963-7220 | 69 
(SOFTWARE ONLY) 800-34 3-08 52 [>= 
ALL ITEMS SUBJECT TO AVAILABILITY | 
AND PRICE CHANGE Home of 
LARGEST SELECTION MICRO-PRICING" 
OF CP/M® SOFTWARE 
IN THE U.S.A. Hours: Mon.-Fri. 8 a.m.-8 p.m., Sat. 9 a.m.-4 p.m. E.S.T. 


PURCHASE ORDERS ACCEPTED FROM QUALIFIED 


СРЛА® is a Trademark of Digital Research CORPORATIONS AND INSTITUTIONS 
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Listing 4 continued: 


5030 IF METHOD%=4 
THEN GOSUB 9000 
: XOTHER=X 
: YOTHER=Y 
5050 NUM=0 
5100 NUM=NUM+1 
:ОМ METHOD% GOSUB 6000,6200,6400,6600,6800 
5110 XOTHER=XLAST 
: YOTHER-YLAST 


**Computation loop 


**Adjusting to maintain the 
points for the next time 


: XLAST=X through the loop 
: YLAST-Y 
s X=XNEW 
:Y=0 
5200 IF NUM»NUMEVAL **Checking if too many 
GOTO 5400 evaluations 
5210 IF ABS(YLAST) >EPSILON **Checking if done 
GOTO 5100 


**The desired root has been 
found 


5220 PRINT "The root is ",XLAST 

:PRINT NUM;" Evaluations were required." 
5260 GOTO 3200 
5400 PRINT "The root was not found in ";NUMEVAL;" attempts." 
5410 PRINT "The last values were X s";XLAST;" and Y =";YLAST 


5420 GOTO 3200 
Be he e he de e de he de e he de he he he de de de de de e de КИК de de IR RRR de de de he de de e e de EEE de de e e de de de de de de de de de e ke ke ee ke 


Methods Subroutines 


dede ke ke he he he he hr he ke e he e he de de e e de de de de de de de de de de de e de e de de de de de de de de de de de de de de de de de de de de de ke e de de e de de de de de de de de de de de ke ke ke ke ke ke ke e k k 
6000 COSUB 9001 **Nevton^s Method 
:GOSUB 9000 
: XNEW=X-Y/YPRIME 
: RETURN 
XOTHER=X 
: X=X+ (X2-X1) 
:GOSUB 9000 
:YLAST-Y 
: XLAST-X 
: X-XOTHER 
:GOSUB 9000 
:XNEW-ZX-Y/((YLAST-Y)/(XLAST-X) ) 
: RETURN 
6400 GOSUB 9000 
: XNEW=X-Y/ ( (YLAST-Y) / (XLAST-X) ) 
: RETURN 
X-.5* (XLAST-XOTHER) +XOTHER 
:GOSUB 9000 
:IF Y*YLAST>O 
THEN XLAST=XOTHER 
: YLAST=YOTHER 
6610 XNEW=X-Y/ ( (YLAST-Y} / (XLAST-X) ) 
: RETURN 
6800 GOSUB 9000 
: XNEW=X-Y/ ( (YLAST-Y) / (XL AST-X) ) 
:XLAST=XOTHER 
: YLAST=XOTHER 


: RETURN 
kkk kkk kkk kkk ТКТ REESE 355555555525 Д Дд ke ke de Ай 


6200 **Approximate Newton’s Method 


**Secant Method 


6600 **tnterval Halving Method 


**Regula Falzi Methnd 


Subroutine for saving variables when leaving 


kkkkkkkkkkkk kkk kkk k kkk kkk kkk khkk kkk kkk k kik kk k ded kid d d d k k k k k k k k k k k ke d de de de de de de de de e de e k k k 


7000 OPEN "O",#6,ADISK+"SAVEROOT" 
:WRITE#6,AEO 
:WRITE#6 ,AEOD 
:WRITE#6,EPSILON,FCD,FDX,FSP,FVA,METHONS ,NUMEVAL,X1,X2 
: CLOSE#6 
:GOSUB 1400 
: RETURN 
ve e Je he Fe TPCT de de de he de de de de e e de de de de de de de LA LL de de e de de de de de de e de He de de de Fe he he e e e e e de de de de de de de de e de de de e ke ke ke 


Subroutine for restoring variables when returning 


&- 


3e e e e e eee ee eee eee eee eee eee e eoe oe eoe e eoe eoe eee e dee e eoe oe e eee eee ee e e КККК КЖ dee ee n n d dn de dn kn КК Ж 


7100 OPEN "JI",86,ÀDISK-*"SAVEROOT" 
: INPUT#6 ,AEO 
: INPUT#6 ,AEOD 
: INPUT#6,FRPSILON,FCD, FOX, FSLP,FVA,METHOMS ,NUMEVAL,X1, X2 
: CLOSE#6 
7110 OPEN "O" ,#7,"EQUATION.BAS" 
:РВІМТ#7,АЕО 
:РВІМТ#7 ,АЕОР 
:CLOSE#7 
:CHAIN MERGE "EQUATION",7120,ALL,DELETF 9000-9001 
7120 GOSUB 1450 


: RETURN 
LASSESASSSSESSESRASRARSSSRSSSSASSSASRSARSSARARRASRRRSRRSARRSRSRRSSRRASERARRERASSRESRSRRRRRRRRERSARSRERR 


Equation subroutines will be inserted here 


kkkikkikkkkkkkkkkkikřkkkkkkkkkkikkkikkkkkkkkkkkkkkikkkkkkkkřkkkkkikkkkkkkkkkkkkkkkkkkkkkk 


9000 REM 
9001 REM 


3e e e de e e e dee ee eoe de he de e diee ehe eee oe efe eoe ee Д eee ee eoe de e e Д e eee ee e ee he de eode eee ee eoe ee de he de kkhk n 4 


Remember-- 
Line 9999 must be present in the module, even if only as a remark. 


kk kkk khk hke КККК k k kk kk kkk kek kkk kk k k kk k k k k k kkk kk kk kkk k kkk kkkh dh d k d d d k k k k kk k k kk k k kkk 


9999 END 
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Text continued from page 258: 


successful match, except for EX- 
ECute, directs the computer to a line 
in the 4000s for further processing on 
that branch. For example, lines 4000 
to 4050 handle matching for the 
methods and set a flag (METH- 
OD 926) for internal use by the pro- 
gram. Each of the other keywords, at 
the same level in the tree as USINg, 
has its own sections for further pro- 
cessing. 


Error Trapping 

What happens if someone goofs 
and misspells a word or simply gets a 
wrong word? Line 3290 checks for 
this. А flag (FCD) is set to 0 upon 
entering this module. A successful 
match on any of the acceptable words 
results in FCD being set to 1 (see lines 
4000, 4100, etc.). If line 3290 is 
reached, we may or may not have a 
problem. If the end of the current 
command has been reached, and we 
have already found at least one valid 
command (FCD=1), we may return 
to the calling program. If no valid 
keyword has been found (FCD=0), 
or if we have not reached the end of 
the current command, implying that 
there are more words to be processed, 
we have an error. 

One of the variables (FEOC) in the 
POL-80 program is set whenever an 
end-of-command is reached. It can be 
examined as needed. If an error is 
found, an error number is set, a 
message is printed (the subroutine at 
line 1200), the remainder of the cur- 
rent command line is ignored 
(FERR=1), and control is returned to 
the calling module or main program 
(line 3300). Each error in the ROOTs 
program is handled similarly; line 
4050, for example, is reached if an ac- 
ceptable root-finding method is not 
chosen. 


Variations in Input 

Not all input is in words, however. 
Sometimes a number is required, for 
example, the maximum number of 
evaluations for MAXImum EVALua- 
tions. Line 4200 in ROOTs shows the 
steps required to extract a number. 
The type of number is set by FT. In 
this case FT is positive, implying that 
either an integer or a real value is ac- 


Listing 5: Variables and their descriptions as used іп the ROOTs program. 


AEQ Internal equation containing the root Default is "Y=x" 
to be found ы, 
AEQD Contains the derivative of AEQ Default is "YPRIME=1" 
EPSILON The value for determining success of Default = .01 
finding root--success if 
ABS (Y) <=EPSILON 
FCD Flag for checking command syntax 
FDX Flag for making sure a new AEOD is 
entered if АЕО is changed 
(required for Newton’s Method) 
FSP Number of — points entered Default - 2 
FVA Flag for syntax after VALUe (AT) 
METHODS Flag for method to be used Default=3 (Secant) 
NUMEVAL Maximum number of attempts (to find Nefault=20 
root) before failure is declared 
X Independent variable in AEO and AEOD 
Xl Starting point 1 Default = 0 
X2 Starting point 2 Default = 1 
Y Dependent variable in AEO 
YPRIME Dependent variable in AEOn 
XOTHER A previous X value attempted 
YOTHER Y value at XOTHFR 
XLAST Another previous X value attempted 
YLAST Y value at XLAST 
XNEW X value for next attempt 


ceptable, but that it should be round- 
ed to the nearest integer. Acceptable 
values are between 2 and 1000. 
Because other values are not accept- 
able, FT is set to 3. An error is set if 
the number is not in the proper range. 
Lines 4100, 4300, and 4535 show 
other examples of extracting 
numbers. 

Sometimes strings are required. In 
ROOTSs, strings may be required for 
the equation and its derivative (lines 
4600 to 4630 and 4700 to 4730, re- 
spectively). To get a string, GOSUB 
800 is called. If the current entity is a 
string, it returns FLAG=1, and the 
string is stored in AB. Because the 
string represents an equation we wish 
to use in the program, a line of 
BASIC code is built up as a subrou- 
tine by placing one of the reserved 
line numbers, 9000 or 9001, at the 
beginning of the string and a 
RETURN at the end. The line of code 
is stored in a BASIC program file. 
Then, that line is put into the current 
program using CHAIN MERGE, and 
the files are reset. 


Although it is not done in ROOTs, 
a match may be done on a specific 
character, if desired, by using 
GOSUB 750 as if a word that is one 
character long were being matched 
(NLET =1). 

The portions of the program 
discussed so far can be directly tied to 
the "tree" and the HELP listings. 
Because each keyword has very 
specific actions associated with it, the 
actual coding is relatively simple. 
Standard sequences for matching or 
extracting entities are used; normally, 
one or two flags or values are set, or 
an error may be set. Compare lines 
3200 to 5000 with the tree. What 
seems complex is actually simple 
when examined in detail. The difficult 
part of programming in POL is 
designing the input and writing the 
tree (steps 3 to 6 above). 

Lines 5000 to 7000 form the main 
computational section. Flags are first 
checked and appropriate actions 
taken, then the computational loop is 
started (lines 5100 to 5210). The two 
possible endings are handled in lines 


5220 to 5420. Lines 6000 to 7000 con- 
tain the subroutines for the five root- 
finding methods. 

Finally, initialization routines are 
required. Lines 3010 to 3030 and the 
subroutine at line 7100 do initializa- 
tion on a normal entry, while line 
3300 and the subroutine at line 7000 
handle return to the main program. 
The procedures in these lines are a 
minimum set for a simple module. 


Summary 

This part of the series has presented 
a step-by-step procedure for writing 
an individual module. In part 3, we 
will look at the relationship between 
modules, how to write the main pro- 
gram that links modules, and ways in 
which modules can be made more 
useful. I will also present a more flexi- 
ble and comprehensive method of en- 
tering and exiting modules. 8 


The following items are available 
from the author: 


1. The POL/PS User's Manual and the 
ROOTs User's Manual for $20. These 
manuals generally supplement but do 
not duplicate the material presented 
here. Topics include detailed rules of 
input, theory and examples of opera- 
tion, ar^  "ogramming rules and 
hints. 
2. The 
contain 
$30. 

3. Тһе Шеп ed above and the 
graphics package (which includes the 
contour plotter module) for $200. The 
ROOTs module in this package will 


!s above and a disk 
ppropriate files for 


have additional graphics capabilities, 
such as plotting the equation and 


graphic ig the root-finder 


as it se 


These items шиі be offered on 
several disk formats (CP/M 8-inch, 
Osborne, and others as I can make ar- 
rangements). A user's group will be set 
up, and I will sell software written by 
others for the POL/PS on a royalty 
basis. For more information, or to 
order items, conti ct: 


Hi: 

c/c 

2439 Or Че 
Lawrence, K> 66044 
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ACCOUNTING 


Account Keeper 

Accounting Plus 1l 

Accounting Plus II Biz Package 
Accounts Receivable 

Accounts Receivable Balance Forward 
Accounts Receivable/Sales Analysis 
ACS Basic Accounting System 

AMI Client Write-Up 

Asset Record System 

WF Accounts Receivable System 
Billings Management 

Bookkeeper ІІ General Ledger 
Bookkeeper Il-Depreciation 

BP! General Ledger 

Business Accounting 

Business Check Register and Budget 
Business Control System 

CRA 

Client Accounting System 
Construction Accounting 

CPA Client Write-Up 

Data write Client Write-Up System 
Delivery Service Automation 
Depreciation Calculations and Reports 
Executive Accounting System 


Financial and Management Accounting 


Financial Parmer 

Fixed Asset Accounting 

Fixed Asset Depreciation 

Fixed Assets/ Depreciation Schedules 
Fund Accounting System 

General Accounting 

General Account ingPackage 
General Ledger 

Glector 

Insoft Accountant System 
Integrated Accounting System 
IRAP 

Ledger System Business Module 
Management — Financial Reporting 
MAXILEDGER 

Microaccountant Áccounting System 
MICROLEDGER 

MJA Multi-Jourmal Accounting 
Nominal Ledger 

One-Type Accounting System 1 
One-Type Payroll and Accounting 
Paysystem Accountant 

Геасінгее General Ledger 

SBCS General Ledger 

SNIP — Integrated Accounting 

TCS Accounting 

TCS Client Ledger 

TCS General Ledger 

TCS ‘ral Ledger 

The Accountant Finance Data Base 
The Bookkeeper System 

The Boss Financial Accounting 
The Business Bookkeeping System 
The Controller 

The Depreciation Planner 

The Software Fitness Program 


AGRICULTURE 


Adjusted Weaning Weights 

BEEFUP-Herd Management 
Performance 

Cattle Feeding Economics 

Corn Harvest Losses 

Corn vs. an Alternate Crop 

Cow-Calf Profitability 

Crop Yields 

Economics of Com Production 

Farm Management 

Farrow- To-Finish Swine Production 

Feeder Pig Production 

Fertilizer Formulation 

Field Population 

Field Size 

Finishing Feeder Pigs 

Job Cost (Crop Cost) 

Least Cost Fertilizer Application 

Liming Soil 

Liquid Manure and Fertilizer 

Net Energy for Feedlot Cattle 

PEDIGREE-5 Generation Annotated 
Pedigree 

Protein Balancing for Feedlot Сасе 

SBCS Agri-Ledger 

Selling Wet Com vs. Dry 

Sheep Production Economics 

Soil Erosion 

Soybean Harvest Losses 

Swine Ration Analysis 

Swine Ration Formulation 


APPLICATION PROGRAM 
DEVELOPMENT AIDS 


A-FORTH 

ABT Pascal Tools 

APEX-6502 Assembly Language 

Apple-80 Disassembler 

Assembly Language Development 
System 

AUDEX-Audio Programming Aid 


CBASIC Program Maintenance Utilities 


CINDEX 

Cosapple 1802 Disassembler 
CRTFORM Programmer Productivity 
Diagnostics ЇЇ 


DISTEL-Disk Based Disassembler 
Executive Planning System 

Floating Point Dictionary 

Forms Z 

Key Perfect-Checksum Table Generator 
Linkdisk-Disk Utility for Apple Pascal 
Linkvideo-Screen Utility 

Lower Case Character Generator 
MULISP/MUSTAR-80 
OGI-Forth-Implementation of FIG-Forth 
Pascal Programmer 

Pascal Level I 

Pearl III-Rapid Logic Generator 
Personal Programmer 

Prism/Ads Data Base Generator 
Program Development System 1 
Program Writer for Non- Programmers 
Programming Aids 3.3 

Quic-N-Easy Application Development 
RAID-Real Time Assembly Debugger 
Scientific Data Base 

SID-Symbolic Instruction Debugger 
Stok Pilot-Menu Generator 
STRING-80 

STRING-BIT 

Systems Analyst 

“Teacher Plus Teaching & Reference Pkg 
The BASIC Teacher 

The Last One-Program Generator Pkg 
The Toolbox Programming Utilities 
Tiny-C-Interactive Programming 
UCSD Pascal 

Unlock Development Too! 

V-COM Disassembler Package 

28000 Cross Assembler 


BUSINESS MANAGEMENT TOOLS 


Analyst-Business Productivity 

Apple Sack General Business Program 

Bookkeeper li-Sales Analysis 

Business Рас 100 

Business Planner 

Creative Financial Package 

Desktop/ Plan 

Execuplan Planning & Forecast 

Financial Modeling System 

Financial Planning Series 

Financial Planning/ Analysis 

Finplan/Financial Planning 

FP2020 Financial Planner 

FPL-Financial Planning Language 

Magic Worksheet 

Magicalc-Forecasting Package 

Micro-DSS/Finance 

Microfinesse-Financial Modeling 

Milestone-Critical Path Network Analysis 

Optimiser 

PFS-Personal Filing System 

Personal Report System 

Plan 80-Financial Planning & Analysis 

Project Boss-Mgr's Cost Control System 

Project Planning and Budgeting 

Retail Purchasing & Pricing 

Salary Planner 

Senior Analyst 

Supercalc-Electronic Spread Sheet 

Support Pkg for Real Estate Mgmt 

T/ Maker ІІ-Мізша! Calculating Tool 

The Analyzer 

The Budget Planner 

Universal Business Machine Planning 
and Forecasting 

VisiCale Ш 

VisiCalc Real Estate Template 


Anple Project Scheduling 
APM-Project Management System 
Jobtrak-Project Tracking 
Milestone Project Management 
Project Management System 
Project Planning 


Apple Access 1 

BISYNC-80 

BSTAM 

Class Data Recorder 

CM-900 Burroughs Network Services 

Communications Program 

Crosstalk Smart Terminal/File Transfer 

Data Capture 40 

Data Transporter Package 

Datalink 

DTS-3-Serial Data Transfer 

Electronic Mail 

ІВМ-СР/М Allows Transfer of Data 

IE/Modem 

Intercom Communications 

METTY -Intelligent Terminal Package 

Micro-Courier 

Micro-Telegram 

Microlink-80-File Transfer Program 

Reformatter-CP/ M. ІВМ Data Transfer 

Remote Console Program 

Smarterm-CP/M Terminal Program 

Term Ц-Согтршег Intercommunications 

Term Intercommunications Package 

TTY-Communications With Other 
Computers 

U-Ner-Shared Resources Network 


Ultimate Transfer 
Visiterm-Communications Program 
VT-100 Emulator 

Western Union Interface 


DATA MANAGEMENT 


ANALYST 
CBS-Configurable Business System 
CCA Data Mgt System 
CM 2020 Configurable Manager 
Condor Series 20 
Data Management Program 
Data Manager 
Data Master 
Data-View Electronic Filing Cabinet 
Database ll 
Database Management 
Datafax 
Dataflow-nfo Processing 
Datastar 
Datastore 
Datatree 
Disk-Edit-Screen Oriented Disk Editor 
DMS-Data Mgmt System 
FABS І-Карід Keyed Access 
Fast Entry for Tabs Business Modules 
FINDAFYL-Reference Retrieval System 
FMS 80-Data Base Management System 
OBS Database 
General Database 
HDBS-Hierarchial Data Base 
IFO Database Manager 
Information File Organizer 
Information Master-Data Mgmt System 
KTDS-Key to Disk, Data Entry 
Linkindex-Pascal Utility 
MAG/Base-Data Base Management 
Manager-Relational Data Base 
MDBS.DRS-Micro Database Mgt System 
MUMPS-Language for CP/M Database 
Optimum Data Mgmt Program 
PRISM/IMS-Information Mgt System 
RADAR-Random Access Data Acquisition 
Reprograrmmable Data Base 
Scientist-Data Base & Statistical Pkg 
Selector I ll-Data Base Processor 
Selector IV-Data Base Mgt 
Selector IV-Key Access Info 
Selector V-Data Base Mgmt 
STATPRD-Integrated Database System 
Stoneware Urility Package 
Super Kram 11 — Muiti-Keyed 

Random Access 
The Reprogrammable Data Base Program 
VisiDex-Data Base Mgt System 
VisiFile Data Base Mgr Package 
Whatsit?-Conversational Query/ Retrieval 


DATA SECURITY SYSTEMS 


Absolute Security 
Encode/ Decode Security System 


DISTRIBUTION 


ABT Retail Manager 

Beer Distributor Management 
Inventory, Order Entry, Invoicing 

Oil Jobber Management System 
Order Entry and Inventory Control 
The Store Manager 

Wholesale/Retail Distribution System 


EDUCATION — BUSINESS 


Interactive Typing Tutor 

Job Readiness- Assessment & 
Development 

Mastertype- Typing Instruction 

Money Mgmt Assessment 

Typing 

Typing Tutor 

You Can Bank On It-Bank Conceots 


EDUCA ION — CHEM/ PHYSICS 
Acid-Based Chemistry 


Atomic Structure 

Chem Lab Simulation 

Chemical Equilibrium 

Chemistry With A Computer 
Fundamental Skills for General Chemistry 
High School Chemistry 

High School/]r College C.A1 Biology 
High School/jr. College CAL Physics 
Organic Nomenclature 

Physics 


EDUCATION ~ ENGLISH 


А Batch of Endings 
Agreement of Pronoun/Antecedent 
Alphabetize 
Capitalization 

Catalog Cards 

Commas 

Compu-Read 
Compu-Spell 
Coordination 

End Marks 

Excess Words 

Faulty Coordination 
Hearing the Homonyms 
Irregular Verbs 


Is it “ie or ei?" 

Language Drill 

Locate Books on the Shelf 
Magic Spells 

Misplaced Modifiers 

Parallel Structure 

Possessing the Possessives 
Prefixes & Suffixes 
Quotations 

Reading Level 

Readings In Literature 

Run On Sentences 

Scramble 

Sentence Diagramming 
Sentence Fragments 
Speedreader 

Spell-N-Time 

Spelling Bee with Reading Primer 
Spelling Those Plurals 

Still More Nasty Demons 
Subject/Verb Agreement 
Subordination 

The End of the Endings 
Those Nasty Demons 
Understand the Card Catalog 
Understand the Title Page 
Use an Index 

Use the ‘fable of Contents 
Using Adjectives/ Adverbs Correctly 


Word Scrambler & Super Speller 


EDUCATION — MATH 


Addition & Subtraction 

Algebra 1 

Basic Math Skills 

Compu Math: Arithmetic Skills 
Compu-Math Decimals 
Compu-Math Fractions 
Counting Bee 

Decimal Estimation 

Division Drill 

Drill | 

Elementary Math 

Fractions 

Geometry 

Geometry and Measurement Drill 
Lessons in Algebra 

Matching and Using Numbers 
Matching Geometric Figures 
Math-Addition & Subtraction 
Matrix Mathematics Package 
Measurements 

Multiplication & Division 
Mumath-PO Symbolic Math 
New Subtraction 

Numerical Analysis Mathematics 
Problem Solving 

Problem Solving in Everyday Math 
Sets 

Sign Drill/ Typing 

Statistical Analysis 1 Mathematics 
Statistics 3.0 

Typing Fractions 


2ES Courseware 

American History Through 
Biographies 

Amencan Indians 

Antonyms 

Apple Sack 2 Home Education 

Approximate Measure 

Astronomy | & Il 

Concentration- axing 

Counting Calories 

Early Civilization 

Educational Package 

Educator's Disk 

Family Fun 

Farm and Farm Products 

Hi-Res Life 

History 

Home Safe Home 

Insects 

Light Pen Quiz 

Literature 

Living Things 

Math, Sports, Etc. 

Middle Ages 

Money 

Moptown 

Mother Goose Rhymes 

Мизіс/ Art 

Our Bodies 

Poison Proof Your Home 

Questions & Answers in Biology 

Questions & Answers in History 

Quizstat 

Reverse/ Sampling 

School Days 

Sentence Beginning 

Shore Features 

Sound 

Supermap 

Synonyms 

Systems of the Body 

Teacher Create Series 

Teacher Plus 

“Elling Time 

The Basic Teacher Pac 

The Earth and lis Composition 

The Professional-Teaching Program 


The Solar System 
Transportation History 
Typing 

United States 

Visual Perception Ests 
Weather Fronts 

Work Relationships 
World Desert Region 
World Polar Regions 


FINANCE-INVESTMENT & 


PORTFOLIO ANALYSIS 


Analysis 1-Stock Trend Data Analysis 


Commoapx System 
Computicker 
Computrac File Reader 
Dov Jones News & 

Quotes Reporter 
Dow Jones Portfolio Evaluator 
Dowlog-MC 
Electronic Stock Package 
Engineer's System For Trading 
Forecast 1 
Forecast 11 
Fotofolio- Visual Display w/ Statistics 
Gann's Square of Nine Analysis 
Intelligent Investor 
Investment Analysis 
Market Charter-Technical Analysis 
Moneybee-Investment Analyst 
Options 80-Stock Options Analyzer 
Portfolio Master 
Quotecharter 
Quoteprocessor 
Ratortn-Investment Analysis 
Stock and Options Analysis 
Stock Forecasting 
Stock Market Management 
Stock Market Utility 
Stock Option Analysis 
Stock Tracker 
Stock Valuation Program 
Stocksheets 
Strategy M-Monitor Price Change 

Dynamics 
The Clover Method Trading System 
The Stock Portfolio Program 
Tickertec-Tickertape Program 
Wilers 6 Systems Analysis 


FOREIGN LANGUAGES 


Chinese Lessons 

Foreign Words and Phrases 
Greek Roots and Prefixes 
Japanese Lessons 

Latin Roots and Prefixes 
The French Hangman 

The Russian Disk 

The Spanish Hangman 


GAMES 


Adventures 

Alien Rain 

Alien Typhoon 

Almanac — The Time Machine 
Amaze 

Analiza 

Animal 

Anti-Ballistic Missile 

Apple Adventure 

Apple Bowl 


-Apple Fun 


Apple Panic 

Apple Sack 3 — Adventure Pak 
Apple Sack 7 — Space Sack 
Apple Sack 8 — Game Sack 
Apple Sack 9 — Base Star 
Apple Stellar Invaders 
Apple-oids 

Asteron 

Astro-Scope 

Astrology 

Autobahn 

Backgammon 20 

Ваше of Midway 

Beer Run 

Best of Muse 

Biorythms 

Blackjack 

Both Barrels 

Brands 

Bridge 2.0 

Bridge Tutor 

Bubbles, Planetoids and Burnout 
Cartels and Cutthroats 
Castle Wolfenstein 
Chambers of Xenobia 
Chebychev 1 

Chebychev 2 

Chronicles of Osgroth 

Civil War 

Compu-Math Arithmetic 
Compu-Math Decimals 
Compu-Math Fractions 
Computer Air Combat 
Computer Baseball 
Computer Bismark 
Computer Conflict 
Computer Napoleonics 
Computer Quarterback 
Cops and Robbers 

Cosmo Mission 


WILL SOMEONE PLEASE TELL 


County Carnival 
Cyber Strike 
Disk Talker 

Dr. Chips 

Dragon Fire 
Dungeon 
Executive Fimess 
Falcons 
Fantasyland 2041 
Fastgammon 
Flight Simulator 
Galactic Attack 
Galactic Wars 
Galaxy Wars 
Games People Play 
Gamma Goblins 
Gobbler 

Golf/ Cross-Out 
Gorgon 
Hammurabi 

Head On Game 
Heilfire Warrior 
Hi-Res Football 
Hi-Res Soccer 

In The Army Now 
Into Ships 

Jet Fighter Pilot 
Klondike 2000 
Lost By Ship 
Mastermind 
Meteoroids in Space 
Micro Othello 
Mimic 

Mind Games Package 
Mission Asteroids 
Mystery House 
Need an Analyst 
Nominoes Jigsaw 
Oil Tycoon 
Olympic Decathlon 
Operation Apocalypse 
Orbitron 

Outpost 

Paddle Fun 
Pegasus 11 
Perception 3.0 
Phantoms Five 
Planetoids 

Plot 3D 

Pokeno 

Poker Slot Machine 
Pool 1.5 

Pot 'O Gold | 

Pot 'O Gold Il 
President Elect 
Pro Football 

Pro Picks 

Project Omega 
Pulsar ЇЇ 

Race For Midnight 
Raster Blaster 
Red Baron 
Rendezvous 

Robot Wars 
Sahara Warriors 
Sargon 11 (Chess) 
Satellite Trak 
Shell Games 
Shuffleboard 
Skybombers 
Skybombers 11 


Sneakers 


Softside Publications 

Space Eggs 

Space Warrior 

Spellguard 

Spelling Bee 

Star Cruiser 

Star Dance 

Star Thief 

Startraders 

Startrek 

Stock 

Sub Artack 

Tawala's Last Redoubt 

"Eacher 5 Pet 

‘Temple of Apshal 

Errorist 

Terrad 

The Strip 

The Asteroid Field 

The Great Escape 

The Horse Selector ll 

The Prisoner 

The Scorekeeper 

The Shattered Alliance 

The Warp Factor 

Three Mile Island 

Torpedo Fire 

Ultima 

Voyage of the Valkyrie 

War and Games 

War Games 

Warp Factor 

Watch Your Moves 

Win at the Races 

World's Greatest 
Blackjack 

Wumpus 

Xplode 


ME WHAT AN APPLE CAN DO? 


GRAPHICS/ 
COMPUTER-AIDED DESIGN 


3-D Surface Plotter Package 
A2-3D1 Graphics Family 

АВТ Barwand Software 

Action Sounds & Hi-Res Scrolling 
Apple Plot 

AppleGraphics 1 

Artist Designer 

Bar Chart (Histogram) Graphics 
Business Graphics 111 

Circuit Designer Graphics 
Circuit Simulator 

Creativity Tool Box 

CURVFIT 

Data Plot 

E-Z DRAW 

FLGDZINE 

Graforth — Development Tool 
Graph- Fit 

Graph-Pak 

GRAPHPOWER 

Hi-Res Secrets 

Line Graphics 

MC Painting 

ORIFICE 

Pascal Animation Tools 

Pascal Graphics Editor 
Perspective Plot — 3-D Graphics 
POE — Graphics Editing Package 
PILOT:Animation Toolkit 

Polar Coordinate Plot 

RGL Real Time Graphic System 
Screen Director 

Shape Table Generator 
Stats-graph 

Super Shape Draw & Animate 
‘Tablet Graphics 

The Coloring Board Program 
The Designer 

‘Topographic Mapping 

Ultra Plot 

Utopia Graphics Tablet System 
VACVESL — Vacuum Vessel Design 
VESDZINE — Design of Vessels 
VISITREND/ VISIPLOT 

XY Vector Plot Package 


HOME MANAGEMENT 


Address File 

Auto Records 

Checkbook Balancing 
Checking Account Management 
Chequemate 

Diet Analysis 

Financial Analyzer 

Five Minute Financial Check-Up 
Grocery List 

Home Finance 

Home Inventory File 

Home Money Minder 

Home Purchase Analysis 
Magazine File 

Mortgage Analysis 

Personal Accounting System I 
Personal Expense Record 
Personal Finance Manager 
Personal Financial Planning 
Programmed Exercise 

The Personal Check Manager 


INCOME TAX 


Dow Jones Portfolio Evaluator 
Individual Tax Planner 

Micro-Tax Individual Tax Package 
Micro-Tax Integrated State Income Tax 
Micro-Tax Partnership Package 
SHORTAX - Tax Planning Package 

Tax Planner 

Tax Preparer 


TRPS — Tax Return Preparation System 


INVENTORY CONTROL 


ARM-1000 — Rental Business 
Basic Business Inventory 

Bill of Materials 

BPI Inventory Control 
Intotory Inventory System 
Inventory Accounting 
Inventory Control 

Inventory Management 


Inventory Management for Stock Control 


Inventory Pac 

Inventory System Business Module 

Manufacturing Inventory Control 

MATSTAT -Materials Tracking 

Order Entry/ Inventory Control 

Peachtree Inventory System 

Point-Of-Sale Retail System 

Property Manager for Moveable 
Equipment 

Retail Inventory 

Rogis Stock Control for Components 

Stock Control 

Stock Recording 

Stockfile Inventory System 


Call 800-538-9696 for the location of the authorized Apple dealer nearest 
Or write: Apple Computer Inc., Advertising and ics Depr., 20525 Mariani 


Circle 31 on inquiry card. 


Stockroom Inventory and Purchasing 
Structured Systems Inventory Control 
TCS Inventory Management 


The Order Scheduler 


JOB & CONTRACT 
COST ACCOUNTING 


Billflow 

Bookkeeper ll-Job Costing 

ВРІ Job Costing 

Contract Billing 

Contractor Job Cost 

Cost Accountant 

Job Accounting System 

Job Control System 

Job Cost Accounting 

Project Cost Accounting for Architects 
Project Cost Accounting for Engineers 
The Software Fimess Job Cost Analyst 
Time Recording-Job Cost Analyst 
Timerec- Transaction Carry Forward 


MAILING LIST & 
LABEL PROCESSING 


Address Book Mailing List 

Apple Ш Mail List Manager 

Apple Mail Sack 

Apple Post 

Benchmark Mail List 

Commercial Mailer 

Mail List 

Mail80 Mailing List Software 

MAILER-Name & Address Management 
System 

Mailing Address 

Mailing List Package 

Mailing System 

MAILMERGE 

MAILPRO 

Mailroom-Mailing List Management 

Master Mailing List 

NAD-Name & Address Selection System 

Name And Address 

Postmaster-Mail Management 

Professional Mailout 

School Mailer 

Small Business Mailing & Filing 

Super-M-List Mailing List Program 

Ultra Plot/Mailing & Filing System I 


EASYTRAK-Salesmen Monitoring Package 

Marketing Systems — Proposal Developer 

Office and Agent Productivity Package 

Sales Analysis 

Sales Pro Prospect Mgt Package 

Sales Tracker 

SALESLOG — Sales Mgt Program 

SNAP — Questionnaire Design and 
Printing 

TCD Life Insurance Computer System 


MISCELLANEOUS 


BILL — Building Energy Use 
Circuit Analysis 

Hand Holding BASIC 
Insulate 

Mini-Warehouse System 
Stepwise Multiple Regression 


MUSIC 


Alpha Syntauri Music Synthesizer 
Apple Music Theory 

Apple Sack Music & Graphics 
Appleodion Music Synthesis System 
Music System 

Musicomp 

The Electric Duet 


ORDER ENTRY/ 
ACCOUNTS RECEIVABLE 


BPI Accounts Receivable Program 
Cash Receipts System 

Company Sales 

Invoice Compiler 

Invoicing 

Membership Billing 

MICROREC 

Multi-Property Accounts Receivable 
Open Item Accounts Receivable 
Order Entry 

Order Entry and Billing 

Order Entry and Invoicing 


Order Tracking System 

Peachtree Accounts Receivable 
Peachtree Sales Invoicing 

Progressive Billing 

Purchase Order System 

Receivables System Business Module 
Receiver 

Sales Invoicing 

Sales Ledger 

Sales Order Processing 

Software Fimess Program — A/R System 
Structured Systems Accounts Receivable 
T-SOP Sales Order Processing 

TCS Accounts Receivable Package 

TCS Total Receivables 

The Biller 


PAYROLL PROCESSING 


Advanced Payroll Package 
After-The-Fact-Payroll — updates records 
Apple Payroll System 
Bookkeeper Il-Payroll 

BPI Payroll 

Business Basic Payroll System 
Contractor Payroll 

Jobcost Payroll 

Micropayroll 

Passive Payroll 

Paymaster 

Paymaster-Payroll System 
Payrecord I 

Payroll 

Payroll Accounting Package 
Payroll Assistant 


Piece Rate Payroll System 

Post Facto Payroll 

Prinv/ Paycheck Accounting System 

Run Time Payroil Program 

Sheltered Workshop Reporting 

Structured Systems Group Payroll 

TCS Payroll Package 

TCS Toral Payroll 

Variable Worker's Compensation 

WH-347-Accessory program for Jobcost 
PERSONNEL MANAGEMEN I 

AMI Post-Facto Payroll 

MICROPERS — Payroll & Personnel Mgmt 

Personnel Dara Recorder 

Personnel Office — Federal Compliance 

Personnel Record 

Personnel Record/ Employee Records 

System 


PROFESSIONAL OFFICE SYSTEMS 


AMI Omegabyte Time & Billing 
BETA — Stand Alone Time & Billing 
System 
Billkeeper — Professional Billing 
Client Billing System 
Client Record/ Bill Preparation 
Daralaw System 3-Law Office Mgmt 
DataTime 
Dental 80A-Dental Accting & Billing 
Dental Billing Package 
Dental Office Management 
DentalEase 
Dentistaid — Dentist Office Management 
Insyst (Insurance System) 
Legal Billing & Timekeeping System 
Legal Clerk — Office Management System 
Legal Time Accounting System 
Medicaid Day Treatment 
Medical Accounting and Billing 
Medical Clinic 
Medical II — Office Mgmt System 
Medical Office Management 
Medical Secretary 
Medical/ Dental Management System 
Medical/ Manager 
MedicalEase 
MedPak 
Medrips — Billing & Insurance Forms 
PAS — 3-Patient Billing & 
Accts Receivable 
Patient Accounting System 
PIP-Payroll/ Invoicing Program 
Professional Office Management 
Professional Time & Billing 
РТА — Professional Time Accounting Pkg 
Series 8000 Dental Mgmt 


Series 8000 Medical Mgmt 

Series 9000 Family Dental Management 
The Patient Scheduler 

Timeclok 

Timemaster — Time Accounting 
Timesaver Client Billing System 


PROGRAMMING LANGUAGES 


Ada Compiler 

APL/ V80 Language 

Apple ШІ Business Basic 

Apple lll Pascal 

Apple FORTRAN 

Apple Logo 

Apple PILOT 

ASM 65-Assembler 

BASIC A+ — Extended Business Basic 

BASIC Compiler 

BASIC-80 

BASIC/Z — Native Code Compiler 

BD Software "C" Compiler 

C Compiler 

CBASIC 2 Compiler 

CIS COBOL 

COBOL 80 

Cos Assembler 

Cos COBOL 

Focal 65-High Level Programming 

Forth 86 

Forth-Language Compiler 

FORTRAN 80 

FORTRAN IV 

Hand Holding BASIC 

KBASIC — Microsoft Disk Extended 
BASIC 

Language System with Apple Pascal 

LISP-80 Compiler 

MAC 8080 Macro Assembler 

MULISP Compiler 

MULISP/MUS'tAR 80 

muMath/ muSimp 80-High Level 
Programming 

Nevada COBOL Compiler 

Pascal Compiler 

Pascal/ M86 

Pascal/ MY + With SPP-ISO Standard 

PL/1-80-Programming Language 

RATFOR — FORTRAN Language 

S-BASIC 

SSS FORTRAN Compiler 

Sof tronics 

Stiff Upper Lisp 

TCL Disk BASIC Interpreter 

TCL-Pascal 

TEC 65-Елігіпр Language 

Tiny BASIC High-Level Language 

Tiny C 

Tiny Pascal 

Tiny-C-Two Compiler 

Transforth I] 

UCSD Pascal 

Whitesmith's Compiler 

XPLO-Structured Language 

XY BASIC Interactive Process Control 


PROGRAMMING UTILITIES 


Apple Sak 4 — Utility Package 
Basic Utility Disk 

Disk Utilities 3 

Disk Utility Package 

Disk-o- Tape-Pascal 

DOS Tool Kit 

File Maintenance Package 
МАС/ Sam Keyed File Mgmt System 
MAG/Sort-Record Sort} 
Masterdisk-disk Sector Editor 
MSORT — for COBOL 80 
Pascal Utility Library 

Pascal — Sort Program 

PSORT — Pascal File Sorting 
QSORT — Sort/Merge Program 
SORT/B — Hybrid Sort 
Supersort 

Ultrasort 


PURCHASING/ACCOUNTS PAYABLE 


Accounting Payable а 
Accounts Payable Business Module 
Accounts Payable/ Purchase Order 
Bookkeeper II — Accounts Payable 
Cash Disbursements Posting System 
Check Writer 

Company Purchases 


Contractor Accounts Payable 
Disk-O-Check 

Micropay-Accounts Payable 

Print Check Accounting System 
Purchase Ledger 

Structured Systems Group Accts Payable 
T-POP — Purchase Order Processing 


REAL ESTATE 


American Software Property Management 

Apartment Building Investment Analysis 

Apartment Manager 

Commercial Property System 

Construction Cosv Profit Analysis 

Cornwall Apartment Management 

Income Property Analysis 

Listings 

Multi-Property Accounting System 

Office/Apartment Real Estate 
Management 

Property Analysis System 

Property Management 

Property Management System 

Property Mgmt — G/L Tenant and 
Expenses 

Real Estate Analysis Program 

Real Estate Analyzer 

Realty Package 

Rent vs. Buy 

Rental Manager 

Residential Property Management 

Tax Deferred Exchange Model 

Tenant Processing Package 

The Landlord-Property Mgmt System 

VisiCalc Real Estate Templates 


TIME MANAGEMENT 
& SCHEDULING 


Agenda Files 

APM — Project Scheduling 
Appointment Calendar 

Color Calendar Package 

Datebook Appointment Calendar 
Datebook Time Management System 
GUARDIAN — Computerized Scheduling 
Office Manager — Staff Appointments 
Fersonal Datebook 

Professional Secrerary 

PROSCHED ~ Project Schedule 

Time Manager 


WORD PROCESSING 


Apple World Oriented Text Editor 

Apple Writer П 

Apple Writer ПІ 

Benchmark — Word Processing System 

Docuwriter Text Processor 

Easywriter Word Processing 

EDITRIX 1.0 — Word Processing 

Form Letter Module 

Formulex — Business Form Design 

Goodspell 

Letter Master — Basic Word Processor 

Letteright Correspondence Processing 

Letterite Word Processing System 

Magic Spell — 20,000 Word Dictionary 

Magic Wand — Phrase Insertion 

Magic Wand — Word Processor 

Magic Wand Word Processing System 

Magic Window Word Processor 

MAIL-MERGE-Wordstar Enhancement 

Manuscripter — Word Processor 

Master Text Processor 

Memorite Ш Word Processing 

Microspell Spelling Corrector 

PALANTIR — Word Processing and 
Accounting 

Personal Text Processing 

Report Writer — Word Processing 

Script Ш 

Secretary — Ма Processing 

Spellbinder Word Processing 

Spellguard 

Super- Text Word Processing 

Supertext II 

TEXTWRITER tll — Text Formatting 
Program 

The Word Spelling Checker 

VTS-80 CP/M Word Processing 

Wbrdlndex 

Word Master - Comprehensive Editor 

Word Master Text Editor 

WordStar— Word Processing 


With these and thousands of other ready-to-use programs to choose from, 
including the vast array of CP/M’ software, you can do more things with an 
Apple'than any other computer you can buy. So over 1200 authorized Apple 


dealers have a question for you: 
What do you want it to do? 


or for information regarding corporate purchases through our National Accounts 
Cupertino, CA $5014. Software products listings courtesy of SOFSEARCH™ Call 
P/M is a registered trademark of Digital Research, Inc. Apple is a registered trademark of Apple Computer Inc. 


ГА 
. apple The personal computer. 


In California, (800) 662-9238. 


-5$31-5955. (in Texas. call 512-340-8735) 


Affordable 
Dependability 
From Comdec 


Easy Access 
Keyboard 


Handsome 
Woodgrain Cabinet 


The VGR-10 now 
only $1500 


" FEATURES 


Finally a video graphics terminal with more features than 
other comparable models, for only SIBSOO.OO. You'l get 
the emulated Tektronix 4ОЮ Series in graphics mode, 
true scrolling alpha-numerics with screen editing 64OH x 
38OV resolution or 64OH х 24OV resolution, high resolution 
P31 phosphor monitor, optional P39 monitor, ASCII and APL 
charocter sets, true overstrike оп APL, optional 4 page 
memory gives 4 independent screen images, selectable 
by user or host, VT ТОО Emulation option allows use with 
systems dedicated to the DEC ® VT 100 Terminal, com- 
pletely self-contained RS-232 Compatible data commu- 
nications terminal. 


OPTIONS 


• P39 Monitor POA, 

• 4 Page memory $250.00 

a VT 100 Emulation $200.00 

Contact us today and take advantage of this special 
price. The VGR-1O0 is brought to you by COMDEC, a 


company pioneering the evolution of affordable 
graphics. 


255 COMDEC 
ре ы at INC. 
P.O. Box 8050 


Ann Arbor, Michigan 48107 
(313) 973-8422 
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Circle 484 on Inquiry card. 


Book Reviews 


Teletext and 
Videotex in the 
United States 


John Tydeman, Hubert 
Lipinski, Richard P. 
Adler, Michael Nyhan, 
and Laurence Zwimpfer 
Data Communications 
McGraw-Hill 
Publications Company 
New York, 1982 

314 pages, hardcover 
$30 


Reviewed by 
Rich Malloy 
Technical Editor 


Back in 1974, a British re- 
search engineer named Sam 
Fedida displayed a working 
model of a new telecommuni- 
cations system that he called 
viewdata. The basic idea of 
the system was to attach an 
inexpensive converter to a 
home television set and there- 
by enable viewers to access 
tremendous amounts of data 
stored on huge central com- 
puter systems. This system 
would enable people to 
retrieve information, send 
messages, таКе banking 
transactions, and calculate 
their income tax, all in the 
privacy of their homes. 

Fedida's effort resulted in 
the British telecommunica- 
tions system called Prestel, 
which was started in 1979 and 
now has 15,000 subscribers. 
The name viewdata has since 
been replaced by the generic 
term videotex, now defined as 
any two-way data communi- 
cations link between a host 
computer and a low-cost ter- 
minal (usually a home televi- 
sion with an attached decoder 
using telephone lines for com- 
munication). 

Shortly before Prestel was 
put into service, a videotex 
system was started by the 
Canadian government. This 
system, called Telidon, allows 


high-quality graphics because 
it has much sharper resolution 
than the British system, but it 
requires a more expensive de- 
coder. In 1980 several other 
countries, including France, 
West Germany, the Nether- 
lands, Austria, and Japan, 
began testing their own video- 
tex systems—usually slight 
variations of the British 
Prestel system. 

Meanwhile, a similar tech- 
nology called teletext was also 
developing. In teletext, home 
television sets can receive 
news and other data from a 
host computer via a one-way 
communications link—usual- 
ly part of a broadcast televi- 
sion channel. Because it re- 
quires a less expensive de- 
coder, teletext has become 
much more popular than 
videotex. Two British teletext 
systems, Ceefax and Oracle, 
have over 300,000 sub- 
scribers. 

But what about the United 
States? What is the present 
state of videotex and teletext 
development here? How will 
these new technologies work, 
and, perhaps more important, 
how much will they cost? 
Teletext and Videotex in the 
United States answers all of 
these questions and many 
more. 

From the authors we learn 
that AT&T has developed in 
the U.S. a new videotex and 
teletext protocol called North 
American Presentation Level 
Protocol (NAPLP), which is 
an expanded version of the 
Canadian Telidon system. 
The authors report that 
several experimental projects 
are being conducted through- 
out the U.S. using either the 
Prestel or the NAPLP system. 
Also, a rudimentary teletext 
service (National Captioning 
Institute closed captioning) 
now provides captioning for 
about 40,000 hearing-im- 
paired television viewers. 

Tydeman et al. have done a 
very thorough job of collect- 


ing almost all the information 
necessary to make informed 
decisions about videotex. 
Their book is aimed at “cor- 
porate, trade, consumer, and 
government decision makers,” 
and a major portion of the 
book is indeed devoted to 
public policy issues. This may 
be the first time that the im- 
plications of a new technology 
have been so well examined so 
early in its development. 

The book contains many 
interesting facts not only on 
videotex but also on every 
technology associated with 
videotex, including com- 
puters, telephone networks, 
cable networks, and television 
broadcasting. For example, 
the authors note that different 
technological advances have 
been: accepted at different 
rates. It took 70 years before 
even half of all U.S. house- 
holds had telephones, but tele- 
vision was in 75 percent of all 
households in just 11 years. 


* 


One of the problems with 
videotex as it now stands is 
the tendency of its proponents 
to regard personal computers 
merely as hobbyists’ devices. 
Tydeman et al. are more 
open-minded than most in 
that they treat personal com- 
puter networks such as The 
Source, Compuserve, and 
Dow Jones News Retrieval 
Service as bona fide videotex 


puters and videotex: (1) 
Whichever standard (Prestel 
or NAPLP) is adopted in the 
U.S., personal computer users 
will probably be able to use 
either one. (2) For the same 
price as a videotex decoder, a 
person could buy a personal 
computer that can do all that 
a videotex decoder can do 
plus much more. (3) Personal 
computer users will be able to 


The book contains many interesting 
facts on videotex and every 
technology associated with it. 


networks. Actually, the total 
number of subscribers to these 
services (77,000) is more than 
twice the number of videotex 
subscribers in the rest of the 
world combined. 

The book unfortunately 
does fail to explore three im- 
portant points about the 
potential of personal com- 


generate, not just receive, 
videotex images. 

Another complaint about 
the book is that parts of it 
read as if it had been written 
by committee. Indeed, the 
book is the result of a study 
by a California group called 
the Institute of the Future and 
was sponsored by the Nation- 


al Science Foundation. Per- 
haps as a consequence of this, 
some of the sentences are a bit 
long-winded: "The aim of the 
policy analysis is to provide a 
context for policymakers to 
assess their role in the emer- 
gence of teletext and videotex 
services." 

Overall, though, the book 
is a very valuable reference for 
anyone involved in communi- 
cations and, in one sense or 
another, that includes just 
about all of us. In fact, the 
book has been so popular that 
its first printing sold out in 
about two months. It's also 
extremely timely; the pub- 
lisher has done an excellent 
job getting the book out while 
the information is still current. 
If you're professionally in- 
volved with communication 
or just want to know what all 
the fuss is about, Teletext and 
Videotex in the United States 
should answer virtually all of 
your questions. 8i 
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There was a time in recent history when people could tolerate the in- 
adequacies of personal computers. We believe that era has ended. 

а-а Now you can own personal computers that are more power- 
EC % soos, ful, easier to use and more fully supported than 
see ee АПу to have come before them. pees 
“Toe minicomputer ofpesonal атри They are the new personal 19 
computers from Digital Equipment Corporation, the === 
worlds second largest computer manufacturer. СЕСЕ 

Digitals personal computers give you more information on 
the screen. More storage. And communications options that let you talk 
to other, larger computers anywhere in the world. 

When it comes to graphics, you no longer have to settle for the 
“paint-by-numbers” look of yesterdays systems. Digitals optional bit-map 
graphics give you four times the resolution of even the very best picture 
tube. And you no longer have to settle for the pale, bland colors of the 
past. Digitals personal computers give you a wider palette to pick from. 

Even more, you no longer have to be content with a narrow 
choice of personal computers. For Digital gives you three choices: Rainbow, 
DECmate, and Professional personal computers. Different kinds of personal 
computers, because there are different kinds of problems to manage. 
| So if youve been unhappy with the history of personal compu- 
| е mw: ting thus far, be glad. A new generation has begun. 


ж == ere Т find out more, call 800-DIGITAL and well send 
Fte low cost gh performance machine YOU ОШ free 

personal computer brochure. Or 

write: Digital Equipment Corporation, 


DR Parker St. iamdiu) МА (1754. diilgi|t|all 
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A New Primer Series 


Computer Animation Primer 
by Mitchell Waite and David Fox 


All you need to know to create your 
own exploding bombs, galloping 
horses, rocketing spaceships, dancing 
figures, and other exciting computer- 
animated graphics is spelled out and 
illustrated in full color for you in this 
livelyand engaging new guide! It gives 


| you all the tools and techniques to 


create original animated displays in a 
personal computer — covers every- 
thing from theory and basic hardware 
and software concepts to the actual 
programming techniques used in ani- 
mation. With more than 100 illustra- 
tions and program listings in Atari 
BASIC and 6502 assembly language. 


Apple Backpack 
by Scot Kamins and Mitchell Waite 


Concrete methods for developing 
“user-friendly” software are at your 
fingertips in this useful course in 
humanized programming. Written in 
readable and often witty style, and 
with complete details on everything 
from screen formatting to writing 

clear documentation. | 


8086/8088 16-bit 
Microprocessor Primer 


by Christopher L. Morgan 
and Mitchell Waite 


You don't have to be a hardware 
engineer to follow the authors’ clear 
crisp descriptions of the vastly more 
powerful new Intel 8086/8088 16-bit 
microprocessors — representing the 
latest magic in solid-state ICs. Cov- 
ers design, capabilities, poten- 
tial, currently available software, and 
new products based on the 8088. 


Word Processing Primer 
by Mitchell Waite and Julie Arca 


Focusing primarily on inexpensive 
microcomputer-based text-editing 
products, this book gives you a thor- 


Word Processi 
стос ing 


LE LII bas Any 


ough rundown on a powerful new 


way to electronically generate, cor- 
rect, and manage all kinds oftypewrit- 
ten documents, Coverage includes 
controlling copy appearance, and se- 


lecting equipment and programs. 
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4 Atyour bookseller or computer store. Or 
Г“ mail coupon for 15 days’ FREE examination! 


Byte/McGraw-Hill 


Hightstown, N.J. 08520 


Please send me the book(s) checked for 15 days on 
approval. At the end of that time | will pay for the book(s) | 
keep, plus local tax, postage, and handling, and return any 
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Structured 
Systems 
Programming 


Jim W/elsh and 

R. Michael McKeag 
Prentice-Hall Inc. 
Englewood Cliffs, NJ, 
1980 

324 pages 

hardcover, $26 


Reviewed by 

David D. Clark 

246 South Fraser St. 
State College, PA 16801 


Whether you're a hobbyist 
or a professional programmer, 
at some point you'll probably 
toy with the idea of writing a 
compiler or operating system 
tailored to your needs. And 
when you do, Structured Sys- 
tems Programming may be 
your most valuable guide. 


Part of the Prentice-Hall Inter-. 


national Series in Computer 
Science, the book explains 
how to apply structured tech- 
niques to the development of 
compilers and operating 
systems. C.A.R. Hoare, the 
series' editor, states in the for- 
ward that the books are 
dedicated to elevating com- 
puter programming from a 
craft to a profession. Because 
structured programming 
methods lead to reliable and 
understandable programs, the 
topic is an integral part of the 
sequence. i 

The authors chose a pro- 
gramming language called 
Pascal Plus, a variant of 
Pascal, to illustrate the con- 
cepts they cover in the text. 
Several important extensions 
to standard Pascal make the 
language particularly useful in 
systems programming. For ex- 
ample, the language supports 
separate compilation through 
the use of a construct called an 
"envelope.” Similar to the 
UCSD Pascal UNIT, an 
envelope lets you declare 
public and private constants, 
data structures, variables, and 


Book Reviews 


procedures and lets you ini- 
tialize and terminate them. 
The language supports con- 
current processes as well. 
Structured Systems Pro- 
gramming is clearly and func- 
tionally organized. Using 
Pascal Plus as a vehicle, the 
authors instruct the reader in 
basic structuring techniques 
by dividing their presentation 
into three main parts. The first 
of these, appropriately 
enough, is an introduction to 
structured programming. 
Welsh and McKeag use the 
stepwise-refinement method 
to demonstrate program 


: structuring. By making use of 


Pascal's excellent facilities for 
constructing new data types, 
the authors explain data struc- 
turing in a manner that is easy 
to understand. 

The block structuring 
method includes the use of 
procedures, envelopes, pro- 
cesses, and monitors. In 
Pascal Plus, a process is 
roughly equivalent to a pro- 
cedure that can run concur- 
rently with the main program 
and other processes. А 
monitor program enables 
several processes to have ac- 
cess to common buffers and 
procedures, but only one at a 
time, The need for such 
mutual exclusivity is obvious 
if you consider what might 
happen if опе process is 
changing a piece of data while 
another process is using it. 
The monitor program pro- 
vides a simple, structured 
method for avoiding chaos. 

With the preliminaries 
taken care of, the second sec- 
tion of the book tackles an ap- 
plication: the construction of 
a structured compiler for a 
simple programming lan- 
guage. The authors were wise 
to illustrate the value of struc- 
tured programming tech- 
niques by applying them to a 
nontrivial program that could 
otherwise become a quagmire 
of patches and afterthoughts. 

The analysis of the problem 
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begins with a precise specifica- 
tion of exactly how the com- 
pleted program should 
operate. Next, the authors 
define Mini-Pascal, the lan- 
guage the model compiler 
translates. The authors 
analyze the problem in a 
logical order, treating source 
handling, lexical analysis, syn- 
tax analysis, semantic 
analysis, and code generation 
in sequence. In each of these 
sections, the authors specify 
the problem and break it 
down into its various parts. 
At the end of each section, 
you have a working piece of 
program that fulfills the objec- 
tives it was designed to meet. 
Almost before you know it, 
you have been lead through 
the development of a working 
compiler for a simple language 
that runs on a hypothetical 
machine. 

The third and final section 
of the book details the pro- 
gramming methods you'll 
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need to build a structured 
operating system. For two 
reasons, the operating system 
is more complicated than the 
compiler presented in the pre- 
vious section. First, the 
operating system must be able 
to handle system resources 


including the main store, pro- 
cessor, and several peripherals 
such as card readers, line 
printers, typewriters, and the 
file store. As in the preceding 
section, the authors use step- 
wise refinement to divide each 
task into smaller and simpler 


Ы... CONGU CŘ oce ee ee 
The operating system is more 
complicated than the compiler 

because it must be able to handle 
system resources concurrently and 
it has to interact more intimately 


with its hardware. 
Ee SEE ——— c ee 


concurrently. Second, the 
operating system has to inter- 
act more intimately with the 
hardware it runs on. Once 
again, the authors start witha 
program specification. The 
analysis proceeds with an ex- 
amination of the resources 
that the operating system 
makes accessible to the user, 


We give you the 


pieces, then they devise a 
method to handle each of 
these smaller tasks. Pieces of 
the working operating system 
are listed at the end of each 
chapter. 

The book has several strong 
points. It is both well written 
and well organized. The com- 
piler and the operating system 


have been implemented suc- 
cessfully, which eliminates the 
subtle errors that often appear 
in books when the programs 
they detail have not actually 
been tested. In terms of its 
underlying philosophy the 
book resembles Niklaus 
Wirth’s Algorithms + Data 
Structures = Programs, ех- 
cept that Welsh and McKeag's 
presentation is more geared to 
an experienced programmer. 
My main criticism is that the 
authors might have discussed 
concurrent programming 
more thoroughly, because it is 
a topic that will be new to 
many programmers. 

The book's rather for- 
midable price of $26 (ap- 
parently the going rate for 
books in the series) might 
deter some prospective read- 
ers, but its contents make it 
worth the money to anyone 
who is seriously interested іп a 
clear introduction to systems 
programming. 
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While new printers with impressive specifications are introduced on an almost daily basis, only 
time will tell the true quality of the product. Over the past 2 years our customers have continued 
to buy the DS180 printer, not only because of its impressive performance and competitive price, 
but also because of our outstanding track record for product reliability and customer support. 


We have continually improved on the performance of the DS180 by incorporating such 
enhancements as dot addressable graphics, 6 user-selectable print sizes and a 2000 character 
buffer. These features coupled with 180 cps printing, parallel and serial interfaces, adjustable 


tractor feed and over 40 other programmable features, make the DS180 one of the most versa- 
tile matrix printers available today. 


Before you select your next printer, why not take a look at a time-proven performer—the 
Datasouth 05180. 


The 05180 printer is available nationwide through our network of sales/service distributors. 
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Your new robot will move. See. Hear. Speak. and 
learn whatever you teach it. 

HERO 1 is a completely self-contained, electro-me- 
chanical robot capable of interacting with its en- 
vironment. Controlled by an on-board, programma- 
ble computer, it has electronic sensors to detect light, 
sound, motion and obstructions in its path. 

The remarkable HERO 1 robot is in production now, 
ready for you. Buy assembled or build it from a kit. 
Either way, it is the only teaching robot in the world 
capable of demonstrating and performing every ma- 
jor function in robotics. 

Itis also remarkably inexpensive, with the complete 
kit available at $1,500 and the as- 
sembled robot at $2,500. 

Capable ofseven axes of motion, 
the robot can be programmed to pick 
up small objects with its arm. It will also 
speak in complete sentences, using 
its voice synthesizer. 

With its own on-board computer, 
HERO 1 can function free of any exter- 
nal control — traveling over a pre- 
determined course and performing 
specific functions you have 
programmed. 

Remarkable though the robot is, 
its companion Robotics Educa- 
tion Course is an even more 
significant "first? It pro- 
vides a thorough under- 
standing of robot 
technologies, including 
robotics programming. 

Consisting of a 1,200- 
page text divided into eleven learning units, this 
course is the most complete introduction to robotics 
available today. 

The robot brings the learning process to life with 
hands-on reinforcement of the principles as you learn 
them. You quickly get a practical grasp of industrial 
electronics, mechanics, computer theory and pro- 
gramming as applied to robots by putting them into 
action. | 

Essentially, HERO 1 15 a computer on wheels. You 
teach it, lt teaches you. HERO 15 only limitations are 
your imagination and ingenuity in programming, as 
you challenge its capabilities. 
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Its onboard processor can take it through complex 
maneuvers. The programming process is straightfor- 
ward with provision for step-by-step debugging, en- 
hancement and other corrections. 

HERO 1 senses include: sound detection (frequency 
range 200-5000 Hz); light detection; ultrasonic rang- 
ing (range resolution % inch to 8 feet); ultrasonic mo- 
tion detection; speech synthesis; and real-time, tour 
year calendar clock. 

А completely mobile platform robot, HERO 1 motion 
abilities permit head rotation and arm rotation of 3507 
shoulder rotation of 150? arm extension of 5 inches 
wrist pivot of 180° and wrist rotation 
of 350° Gripper will open to a mox- 

imum of 3v; inches and rotate 90" 
at extreme extension. Payload ca- 
pacity of arm is 8 oz. at maximum 
extension and 16 oz. at normal. 
HERO 1 uses a 6808 micropro- 
cessor that controls 13 functions 
and sense boards. Programmable 
through keypad, teaching pen- 
dant, от cassette interface, 
the robot features 
multiple operat- 
ing modes 
including 
program, repeat, 
learn, manual 
and sleep. 


Complete infor- 

mation on HERO 1 robot and 

course is now available in the Janu- 

ary Heathkit Catalog.If you are not presently 

receiving a catalog, fill ouf and mail the coupon be- 

low. Or pick one up at your local Heathkit Electronic 
Cenlter.* 


PEETER 


! Please send details on the HERO 1 Robo! 
| and robotics course. 


Mail to: Heath Company, Dept. 001-978 
Benton Harbor, MI 49022 


Name 


Address 
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"(Robots will be in the store in January). 


Make your Apple Il equal to 
whatever task you might 
choose. 

You've had your Apple for 
a while and you're beginning to 
cast covetous looks at those 
new, more expensive personal 
computers with access to more 
software packages. Or maybe 
youre getting ready to buy your 
first computer and youreally like 
the Apple, but you also like 
some of the features and 
programs of those more 
expensive models. 

Good. Now's the time for 
you to know about Advanced 
Logic Systems. We're the 
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ALL APPLES ARE CREATED 
EQUAL... Just Make Some Apples More Equal Than Others. 


people who put together all the 
plug-in function boards and 
popular software programs that 
make your Apple perform like 
the more expensive computers. 
Ata fraction of the cost! 


Features that exceed your 
expectations but not your 
budget. 

All of the products from 
Advanced Logic have been 
designed with you in mind. 
We've made them easy to 
install—easy to operate. And 
we make the decision to 
purchase easy. Because we 
package the popular software 
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als Advanced Logic Systems 


programs, like WordStar, 
superCalc and Condor ur. with 
the necessary hardware to run 
on your Apple Il. These are the 
total-system packages like ... 
The Words Set, The Numbers 
Set, The Files Set and the 
Synergizer Series. And, we 
stand behind all of our products 
with our 1 year limited warranty. 


CALL TOLL FREE 

Our customer service 
staff is waiting for you call— 
800-538-8177. We will be happy 
to send you our complete 
catalog of hardware and 
software packages. 
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Apple, Apple Il are registered trademarks of Apple Computer, Inc. CP/M is a registered trademark of Digital Research, Inc. WordStar is a trademark of MicroPro International. 
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Eratosthenes Revisited 
Once More through the Sieve 


A closer look at a benchmark prime-number program 
and various Pascal and C compilers. 


You can measure a computer 
system’s performance in much the 
same way as you measure that of a 
racehorse: take out a stopwatch and 
measure how long it takes to go the 
distance. The “distance” for a com- 
puter, however, is often a set of 
benchmarks, programs that are 
designed to test the capabilities of a 
given system. 

In a previous article in BYTE (see 
“A High-Level Language Benchmark,” 
September 1981 BYTE, page 180) we 
proposed a simple benchmark pro- 
gram for microcomputers and used 
this program to compare a number of 
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high-level languages on various com- 
puters. The particular program we 
used was a variant of the Sieve of 
Eratosthenes (pronounced Ег-аһ- 
TOS-the-neez), which finds all of the 
prime numbers between 3 and 16,381. 

It is probably presumptuous to dig- 
nify this effort with the term "bench- 
mark." A benchmark is usually very 
comprehensive and may require 
hours to run, even on a large main- 
frame computer. But the large 
volume of mail generated by our 
original article indicates that there is a 
significant interest in language testing 
and that many readers found the 
results to be useful as well as intrigu- 
ing. In fact, several compiler writers 
indicated a rekindled interest in better 
code generation and have improved 
their products as a result. But the pro- 
gram is, at best, just one point on a 
very long curve and should be used as 
only one of many considerations in 
picking a language or a system. 

In this article, we will take a closer 
look at this Sieve benchmark pro- 
gram, and we will pay particular at- 
tention to several Pascal and C com- 
pilers that have recently come onto 
the market. 


The Program 

A brief review of the program (list- 
ings 1 and 2 in Pascal and C, respec- 
tively) seems in order for the benefit 
of those who don't have ready access 
to the first article. The Sieve of 
Eratosthenes is a simple procedure for 
finding prime numbers, which was 
developed in the third century B.C. A 
prime number can be defined as a 
natural number that has two and only 
two distinct divisors (our thanks to 
James C. Fairfield for this definition). 
Thus 2 is the first prime, and all the 
rest are odd numbers. In the classic 
sieve procedure, you arrange all of 
the natural numbers in order and then 
cross out every second number after 
2, every third number after 3, and so 
on, crossing out every nth number 
after n. The numbers that are not 
crossed out, which "pass through the 
sieve," are prime numbers. 

Because all primes after 2 are odd, 
we start with the prime number 3 and 
"strike out" entries in an array of 
flags that represent odd numbers 
only. This array can now be only half 
as long as the largest prime we desire 
to calculate. 

One feature of the program is that 
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Listing 1: The Sieve of Eratosthenes prime-number program in Pascal. 


(* Eratosthenes Sieve Prime Number Program in Pascal *) 


program prime; 
const 

size - 8190; 
var 


flags : array [0..size] of boolean; 


i,prime,k,count,iter : integer; 
begin 

writeln(“10 iterations^); 

for iter :- 1 to 10 do begin 
count := 0; 
for i := 0 to size do 

flags[i] :- true; 

for i :- 0 to size do 


if flags[i] then begin 
ime :- 1+1+3; 


m program 10 times! 
prime counter] 


{set flags all true} 


pans a prime} 
twice the index + 3} 


writeln (prime} :) 


k := i + prime; 


{first multiple to kill} 


while k <= size do begin 
Ғ1адѕ [К] := false; [zero a non-prime} 


k := k + prime 


end; 
count := count + 1 
end; 
end; 
writeln(count,' primes") 
end. 


Listing 2: The prime-number program in C. 


next multiple 


{pr imes found} 


{primes found in 10th pass} 


/* Eratosthenes Sieve Prime Number Program in С */ 


#define true 1 
#define false 0 
#define size 8190 
char flags[size + 1]; 
main () ` i 
int i,prime,k,count,iter; 


printf ("10 iterations\n") ; 


for (iter = 1; iter <= 10; ібег++) { 


count=0; 
for(i = 0; i <= size; i++) 
flags[i] = true; 


for(i = 0; i <= size; i++) { 


if(flags[il) 
prime -ізізз3; 


/*do program 10 times*/ 
/*prime counter */ 
/*set all flags true*/ 


/*found a prime*/ 
/*twice index + 3*/ 


/* printf ("Xn$&d" ,prime) ;/* 
for (k=i+prime; k<=size; k+=prime) 


flags[k] = false; 


count++ ; 


| 


printf("\n%d primes.",count); 


it avoids multiplication and division 
because these operations are usually 
slow, especially on microcomputers 
that do not have native instructions 
for these operations. 

The first article listed several imple- 
mentations of the Sieve program in 
various languages, but some of these 


/*kill all multiples*/ 
/*primes found*/ 


/*primes foundon lOth pass*/ 


listings contained errors. In the 
FORTH program, the word PRIME 
on line 11 should have been FLAGS. 
The FORTRAN program used array 
subscripts beginning with 0 (which is 
illegal for many compilers). And the 
COBOL program was not fully com- 
pliant with the ANSI (American Na- 
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Listing 3: Тһе prime-number program in FORTH. 


( Eratosthenes Sieve Prime Number Program in FORTH ) 
(This program does ONLY ONE iteration) 
(Multiply times by 10 for comparison) 


8190 CONSTANT SIZE 
0 VARIABLE FLAGS SIZE ALLOT 


e DO-PRIME 
FLAGS SIZE 1 FILL ( SET ARRAY ) 
0(0 COUNT) SIZE O 
DO FLAGS I + C8 
IF I DUP + 3 + DUP I + 
BEGIN DUP SIZE < 
WHILE 0 OVER FLAGS + C! OVER + REPEAT 


DROP DROP l* 
THEN 
LOOP 
." PRIMES" ; 


Listing 4: The prime-number program in FORT RAN IV. 


C Sieve Program in "Structured" Fortran IV 
logical flags(8191) 
integer i,j,k,count,iter,prime 


write(1,100) 
100 format(* 10 iterations”) 
do 92 iter = 1,10 
count=0 
i=0 
do 10 i = 1,8191 
10 flags(i) = .true. 


do 91 i = 1,8191 
if (.not. flags(i)) go to 91 
prime = і+і +1 
? write(1,200) prime 
200 format (1x, i6) 
count = count + 1 
k = i + prime 
if (К .gt. 8191) qo to 91 
do 60 j - k, 8191, prime 


60 flags(j) - .false. 

91 continue 

92 continue 
write(1,300) prime, count 

300 format(1x,i6,° is the largest of 7,16, ^ primes”) 
end 


Listing 5: The prime-number program in BASIC. 


5 DEFINT A-Z 

10 dim flaqs(8191) 

20 print "10 iterations" 
30 for m= 1 to 10 


40 count = 0 

50 for i= 0 to 8190 

60 flags(i) =1 

70 next i 

80 for i = 0 to 8190 

90 if flags(i) = 0 goto 170 

100 prime = i+i+t 3 
105 REM print prime 

110 k = i + prime 

120 while k <= 8190 

130 flags(k) = 0 
140 k = k + prime 
150 wend 

160 count = count + 1 
170 next i 

180 next m 

190 print count, "primes" 

200 end 
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tional Standards Institute) 74 stan- 
dard. Improved versions of these pro- 
grams are given in listings 3 through 6. 

Three other languages, Ada, 
Modula-2, and APL, are less common 
in the microcomputer world but are 
significant, especially Ada for the 
future. For the benefit of those who 
have access to compilers for Ada, 
Modula-2, and APL, we have in- 
cluded versions of the Sieve program, 
as contributed by readers, in listings 7 
through 9. 


Do o U ae „аш 
The ratio of speed 
between the fastest 
and slowest execution 
times was more than 
700,000 to 1. 


As you can see, in each version of 
the program there is a comment line 
to print out each prime when found. 
You can change this line to an actual 
program line and use it as a debug- 
ging aid, but it should be changed 
back to a comment for the actual tim- 
ing tests. 


Thanks to BYTE's Readers 

In response to our original article, 
many readers have contributed tim- 
ing results for several additional lan- 
guages and computers that were not 
included in that article. We did not 
verify these results, but they are sum- 
marized in tables 1 and 2. Table 1 (on 
pp. 292-300) is a list of all the results 
sorted by computer, while table 2 (on 
page 303) is a comparison of the 10 
fastest and slowest systems that were 
tested. Please note that all of the exe- 
cution times in both tables have been 
adjusted for an array size of 8191 and 
a total of 10 iterations. We had to run 
the algorithm through some of the 
fastest computers thousands of times 
to get an accurate timing, whereas 
some of the slower languages could 
be accurately timed in only one itera- 
tion. As in the original article, execu- 
tion time is defined as the time on a 
stopwatch between the beginning of 
the algorithm (signified by the ap- 
pearance of the words "10 iterations" 
on the display screen) and the end of 
the program (when the screen dis- 
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Listing 6: The prime-number program in COBOL. 


* Eratosthenes Sieve Prime Number Program in COBOL 
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Listing 7: The prime-number program in Ada. 


-- Erathosthenes Sieve Prime Number Generator Program in Ada 
PRAGMA Rangecheck IS (off); -- Faster execution 
PACKAGE BODY Sieve IS 
Size : CONSTANT := 8190; ' -- Largest index 
Flags : ARRAY (0..Size) OF BYTE; -- Array of flags 
Y : BYTE = BYTE(1); 


Circle 267 on inquiry card. 


Count : INTEGER; -- Number of primes found 


PuT("10 Iterations"): 


Index into flag array 
Prime number 


Type starting message 


Double Y NEW LINE; -- Output end of line | 
| Би” dienn FOR Iter IN 1..10 LOOP — Do whole thing ten times 
capacity without adding a drive. Count := 0; — No primes yet 


Get twice as much from your H88 or 
H89 microcomputer. Our F DC-880H 
floppy disk controller, in conjunction 
with your 54" drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double- 
sided, single and double-density, 8” and 
БИ” drives — simultaneously. 


FOR I INO .. Size LOOP 
Flags(I) := Y; 
END LOOP; 
FOR I INO .. Size LOOP 
IF Flags(I) .= Y THEN 
Prime := I+I+3; 
К := I+Prime; 
WHILE K<=Size LOOP 
Flags(K) := М; 


Set array of flags to 
TRUE (Y) 


Go through whole array 

We have a prime 

Value of prime 

Index to multiple 

Looo to kill multiples 

Set non-primes to FALSE (N) 


K з= K+Prime; -- Next non-prime 
anb END LOOP; -- End of kill multiples loop 
C.D.R. Systems Inc ті PUT (Prime) , "ii Display prime i 
ко | — NEV] LINE; -- Output end of line 


Controlled Data Recording Systems Inc. 
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Count := Count-l; 


Up count of primes 


Listing 7 continued on page 290 
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Listing 7 continued: 


END IF; 
END LOOP; 
END LOOP; 
PUT (Count) ; 
PUT(" primes "); 
END Sieve; 


-- End of found primes 

-- End of loop through array 
-- End of iteration Joop 

-- Qutput number of primes 
-- found 


Listing 8: The prime-number program іп Modula-2. 


(*Eratosthenes Sieve Prime Number Program in MODULA-2 *) 
(* Info = Gunter Dotzel, Institut fur Informatik *) 


(% ETH-Zentrum CH-B092 2uerich *) 
MODULE Prime (* ST-,$S- *) 


FROM INOut IMPORT Writeln, WriteInt, WriteString; 


CONST Size-8190 
VAR 


Flags: ARRAY[0..Size] OF BOOLEAN; 


i,prime,k,count,iter: CARDINAL; 


BEGIN 


Writeln; WriteString("10 iterations"); 


FOR iter:-1 TO 100 DO 
count :=0; 


FOR i:=0 TO Size DO FLags [i] :=TRUE 


END; 
FOR i:=0 TO Size ГО 
IF Flags[i] THEN 
prime:=1*2+3; 
k:=i+pr ime; 
WHILE k <= Size DO 
Flags [k] :=FALSE; 
INC (k,prime); 
END; 
INC (count) ; 
END; 
END; 
END: 


Writeln; Writeint(count,6); WriteString(“ primes’); 


END Prime. 


Listing 9: The prime-number program in APL. Because our machinery cannot handle 
some of the APL characters, Alpa K. Kehta of Telecompute Integrated Systems Inc. has 


kindly sent us this listing. 


V PRIME М 
[1] B+I+1*PTR+NpO0 
[4 ] 
15 3 
[А] END:6 30pPR,180p0 
(81% 


plays “1899 primes”). Information re- 
garding compile time, the amount of 
code generated, and the amount of 
memory used is not shown because it 
was usually not provided by the con- 
tributors. It is interesting to note that 
the ratio of speed between the fastest 
and slowest is more than 700,000 to 
1. 


Later Versions of the Compilers 
Because we gathered most of the 
data for the first article somewhat in- 
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L1:+(N<BxB+PRELI+L+1])/END*PR<(~PTR)/iN 
ST:—LIXPTR-PTRv(BpO),B4Npl1ÀB41 


formally, many significant products 
were not tested. When we first pre- 
sented our results at a local computer 
society meeting prior to submitting 
them to BYTE, we used whatever lan- 
guages were accessible in computer 
stores or available from members of 
the San Diego Computer Society. 
Many of the latest and greatest ver- 
sions were not available for testing, 
which disappointed some software 
developers who felt they were com- 
pared unfairly with a competitor's 


later work. Unfortunately, this prob- 
lem will always be present to some 
extent because this field is continually 
blossoming with new implementa- 
tions. 

For this article we decided to con- 
centrate on the Pascal and C pro- 
gramming languages because of two 
recent events that have made these 
languages particularly noteworthy: 
the advent of a $29.95 Pascal com- 
piler from JRT Systems, and Ron 
Cain's generous gift to the world of 
the source code for a small C com- 
piler. This gift has spawned a number 
of low-cost and very useful versions 
of C, which are rapidly being imple- 
mented in just about every hardware 
environment. 


The 8-bit Pascal and C 
compilers were tested 
on a 4-MHz Z80 system 
with 8-inch double- 
density floppy-disk 
drives. 


To be sure that a comparison of 
these products would be reasonably 
current, BYTE's editors helped in ob- 
taining the latest versions of 6 Pascal 
compilers and 10 C compilers for the 
8080/Z80 and 8086 microprocessors. 

We tested the 8-bit Pascal and C 
compilers using a 4-МН2 Z80 system 
with 8-inch double-density floppy- 
disk drives. The few 16-bit compilers ` 
available were tested on an 8-MHz 
8086 system with the same disk 
drives. Compiler options for in- 
creased speed, such as turning off ar- 
ray-bounds-checking and code-debug- 
ging capabilities, and so on, were 
used as available. The Pascal pro- 
gram was changed a bit from the 
original version (see 1981 BYTE arti- 
cle to eliminate the use of the 
FILLCHAR keyword because not all 
Pascal systems support it. It was re- 
placed by a simple FOR loop, which 
may be a few percent slower but, at 
least, is the same for all. The results 
of these compilers on the prime- 
number program are given in table 3 
(on page 303). 


Improving the Execution Speed 
Some compilers (most of the C 
Text continued on page 300 


If your printer uses your Apple 


more than you do, 
you need The Bufferboard. 


If your Apple is locked into the “PRINT” 
mode so much that you've taken up soli- 
taire to kill the boredom, you needa 
buffer. And if your computer is the Apple 
IL or III, the only buffer for you is The 
Bufferboard. Expandable to 64K of stor- 
age, The Bufferboard stores an instantane- 
ous bucketful of print data from your 
computer. Then it feeds the data to your 
printer at its own printing rate. Your Apple 
is set free from driving your printer and is 
ready for more data from you. 


Take your existing interface— 
and buffer it! 


Only The Bufferboard has a simple 
Interface-Docking System. No bulky boxes 


or expensive power supplies are needed 
because The Bufferboard fits right into 
your Apple—and docks onto your existing 
printer interface. The result is convenient 


and economical buffering of most popu- 
lar printer interfaces, including the 
Grappler + ™ interface, Epson interface, 
and Apple printer interface. Thirty sec- 
onds and a single hook-up are all you need 
to end the printer waiting game forever. 


Up to 20 letter-size pages 
stored at a time. 


The Bufferboard comes standard with 
I6K, and is expandable to 32K or 64K of 
buffering capacity with the addition of 
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memory chips. This “bucket” will hold up 
to 20 pages of a print job, allowing you 
freedom to use your Apple. 


The Bufferboard— designed 
exclusively for the Apple Computer. 

Specifications: 
e Versions for Grappler + interface, Epson 
interface, Apple interface, and other popu- 
lar printer interfaces • 16K buffer standard 
е Upgradeable to 32K or 64K * Automatic 
memory configuration * Automatic self 
test * Includes interface docking cable. 

The Bufferboard is made by Orange 
Micro, Inc.; the same people who brought 
you the popular Grappler + printer inter- 
face. Both the Grappler + and The 
Bufferboard are now available at your 
local Apple dealer. 


Apple is a registered trademark of Apple, Inc. 
Epson is a registered trademark of Epson America, Inc. 


Ф e Orange Micro 


inc. 
31501 E. La Palma ЯС, Anaheim, СА 92806 
(714) 630-3620, TELEX: TX 183511 CSMA 


For Apples and Printers 


© Orange Micro, Inc. 1982 


Operating Time 
Computer System Language (seconds) Contributor 
6502 OSI Superboard Assembly 13.9 Paul Von Huben 
6502 1 MHz OSI XPLO 245 Don Box 
6502 FORTH 265 BYTE, Sept. 1981 
6502 1 MHz RPL (Samurai Software) 265 Timothy Stryker 
6502 1 MHz FORTH (Figforth) 287 Timothy Stryker 
6809 Assembly 5.1 Douglas K. Beck 
6809 Lucidata Pascal 735 Douglas K. Beck 
6809 TSC XBASIC 965 Douglas K. Beck 
6809 C'ware BASIC 4303 BYTE, Sept. 1981 
6809 1 MHz MDOS Omegasoft Pascal 40 Robert Reimiller 
6809 1 MHz Figforth 89 Raymond Mannarelli 
6809 2 MHz IMS Pascal native 8.78 Steve Keller 
6809 2 MHz IMS Pascal p 105 Steve Keller 
6809 2 kHz Flex C (Intro!) 11.0 John Wisialowski 
6809 2 kHz Figforth 45 Raymond Mannarelli 
6809 2 MHz Gimix Ghost TSC XBASIC 700 Conrad Swartz 
68000 8 MHz Assembly 0.49 Andrew Wood 
68000 8 MHz SMPL (Ebnek) 2.6 Steve Keller 
68000 8 MHz (Sun PM68k) ROS Pascal (Telesoft) 4.28 Craig Maudlin 
68000 8 MHz (Sun PM68K) ROS Ada (Telesoft) 4,4 Craig Maudlin 
68000 Wicat 150WS MCS/ Unix C (Johnson) 4.71 Authors 
68000 8 MHz (HP-9830) ROS Ada (Telesoft) 5.0 Craig Maudlin 
68000 8 MHz (HP-9830) ROS Pascal (Telesoft) 5.0 Craig Maudlin 
68000 8 MHz UCSD Pascal (Softech native) 5.0 Softech 
68000 8 MHz Pascal (IMS inc.) 5.8 Steve Keller 
68000 8 MHz (HP-9830) Pascal 1.0 Pascal (Hewlett-Packard) 59 Craig Maudlin 
68000 Charles River 68 UNOS C 6.3 Authors 
68000 Wicat 150 Pascal 6.5 Richard Lane 
68000 (4 MHz) Pascal (Pascal MT) 9.00 BYTE, Sept. 1981 
68000 8 MHz Exormacs C (Whitesmiths) 9.82 Douglas K. Beck 
68000 (4 MHz) Pascal (Telesoft) 10.2 BYTE, Sept. 1981 
68000 8 MHz Exormacs Pascal (Motorola 1.2) 11.2 Douglas K. Beck 
68000 8 MHz MSP68000 FORTH (Hemenway) 27 Walt Patstone 
8080 (MDS 8080) ISIS PL/M (Intel) 48.0 BYTE, Sept. 1981 
8080 Dada 49 Dannie E. Davis 
8080 (MDS 8080) FORTH (JKL) 440 BYTE, Sept. 1981 
8086 8 MHz Assembly 1.90 BYTE, Sept. 1981 
8086 8 MHz CP/M-86 C (Digital Research V1.0) 2.8 Digital Research 
8086 8 MHz CP/M-86 Pascal (Digital Research MT + 86) 4.76 Steve Clamage 
8086 (Altos) Xenix Unix C (Microsoft) 6.0 Authors 
8086 8 MHz CP/M-86 C (Computer Innovations) 72 Authors 
8086 8 MHz MS-DOS C (Computer Innovations) 7.2 Authors 
8086 SBC 86/12 5 MHz PL/M 86 8.8 Fred Dunlap 
8086 5 MHz Pascal (Intel Pascal-86) 9.05 BYTE, Sept. 1981 
8086 UCSD Pascal (Softech native) 17 John Tennant 
8086 SBC 86/12 5 MHz FORTH (Figforth 8086) 64 Fred Dunalp 
8088 5 MHz Assembly 4.0 Raymond Mannarelli* 
8088 5 MHz UCSD Pascal (Softech native) 19.4 John Tennant 
8088 5 MHz FORTH (Laboratory Microsystems) 55 Ray Duncan 
Apple I! Pascal (Apple Pascal) 160 Daniel Moroz 
Apple Il FORTH (Fullforth) 190 Raymond Mannarelli 
Apple 1! FORTH (Cap'n Software) 198 Raymond Mannarelli 
Apple Il FORTH (Figforth 1.0) 208 Guido Bettiol 
Apple 1! BASIC (On-line expediter) 213 James D. Childress 
Apple |! Pascal (Mill-enhanced) 273 Raymond Mannarelli 
Apple | Sweet 16 292 Raymond Mannarelli 
Apple II FORTRAN (Mill-enhanced) 333 Raymond Mannarelli 


Table 1: Execution times of the Sieve of Eratosthenes prime-number program asrun on various computers, operating systems, and 
programming languages. The results are listed alphabetically or numerically according to computer name. The results were either 
taken from the original BYTE article (September 1981, page 180), contributed by readers, or determined by the authors. We did 
not verify the results from contributors but simply printed them as we received them. That is why the number of significant digits 
varies. An asterisk (*) indicates a result that confirms a time listed in the original article. Execution time of the Sieve program, of 
course, should be regarded as only one of several considerations in choosing a particular language, system, or processor. 
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We аге overstocked! 

Our: warehouse runneth over 
with Tandc- Drives. 

Help! 

Help us заг the decks and 
help yourse to significant sav- 
ings on these excellent products. 

We've always been high on 
Tandon. (Even when we're not up 
to our knees in ‘em.) They offer 
an unsurpassed storage capac- 
ity, a very advanced dual-head 
design, increased throughput — 
and proven reliability. 

So at these prices, you should 
definitely buy a drive. Buy two. 
Maybe someone you know is 
having a birthday soon. Buy one 
for. them. 

Call immediately. At these 
prices, they won't last very long. 

Hopefully. 


Tandon’ 6 ТМ100 series of 5-inch 
mini- floppy disk drives all f 
Tandon's patented read/write 
head design. 


Available in four models: 


TM100-1 A single-sided, 401 К, 
5.25-inch floppy-disk drive м а 
storage capacity of 250K bytes 
unformatted and a track-to-track 
access time of 5-millisecands 


ТМ100-2 double-sided. 40 track 
per side, 5.25-іпсп tloppy-disk 
drive with a storage capaci >f 
500K bytes unformatted and a 
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track-to-trac’ access time of 5— 
milli 


TM100-3 A single-sided, 80 track, 
5.25-inch floppy-disk drive with a 
storage capacity of 500K bvtes 
unformatted and a track-to-track 
access time of 3-milliseconds 


TM100-4 A double-sided, 80 track 
per side, 5.25-inch floppy-disk 
drive with a storage capacity of 
1000K bytes unformatted and a 
track-to-track access time of 3— 
millfseconds™’. . 22m... 369.00 


Tandon's TM848 “Thinline” 
series ^f 3-inch floppy-disk drives 
all feature Tandon's patented 
read/write d design. The uni- 
que “Thinline” design allows two 
drives to be installed in the same 
space as a single conventional 
drive. 


Available in two models: 


TMR848-1 A single-sided, 77 track 
floppy-disk drive ...th a storage 
capacity of 600K bytes double 
density (IBM format), and a 3-mil- 
lisecond track-to-track access 


TM848-2 A double-sided, 77 track 
pen side floppy-disk drive with a 
дасйу of 1.2 mega- 
ass: C te density (IBM for- 
mat), апа n has a 3-millisecond 
track-to-track access time. 


MODEL 11 DISK DRIVE KITS 


Controller Kit includes all boards 
assembled and tested, internal 
controlle mounting brackets, 
switchin power supply, and in- 
stallation instructions. Handles 4 
ОТЧЕ... 259.00 


Kit #1: Controller Kit and two 
ТМ100-3 sinale-sided, 80 track 


drives? а =. Т ...748.00 

Kit #2: Controller Kit and twr 
TM100-4 double-sided, 80 t 

drives? tries LL 979.00 

Kit #3: Controller Kit and two in Dalas: Dallas: 

TM100-1 d, 40 track 

drives... 4 638.00 


Kit #4: Controller Kit and two 
100-2 double-sided, 40 track 


91107-7 . oss. sees deml E 90 


cA 
AL 
| on, o WEEKLY § 


pride a uilt a reputetion Oh Oi our 
5 and vour sausfaction. 


erything for 30 days. 
If А Is wrong, return the йет and 
we'll make it right. And we'll pay the ship- 
ping charges. 
We accept Visa and Master Card on all 
orders; COD orders, up to $300.00. 
Add $2.00 for standard UPS shipping 
and handling on orders under 50 Ibs. 
delivered in continental U.S. Call for ship- 
ping charges over 50 Ibs. Foreian ЕРО and 
Агас с зат . Сашог- 


1245 LA BAYA DRIVE - 
WESTLAKE VILLAGE, “ар 


land and 
bject to change wou notice. 
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Computer 


Aprile 11 
Apple |! 
Apple |! 
Apple 1! 
Apple || 
Apple |! 
Apple III 
Apple |! 


Atari 800 


CDC Cyber 760 
CDC Cyber 170 Model 720 
Cray-1 


DEC-20 


H-6000 
Harris/6 
Harris/6 
Harris/6 
Honeywell 6080 
HP-85 
HP-85 
HP-1000F 
HP-1000F 
HP-1000F 
HP-1000F 
HP-1000F 
HP-1000F 
HP-3000 
НР-3000 
НР-3000 
НР-3000 
НР-3000 
Н-89 

Н-89 


ІВМ 3033 
ІВМ 3033 
ІВМ 3033 
ІВМ 3081 
ІВМ 4341 
ІВМ 3033 АР 
ІВМ 3033 
ІВМ Series 1 4955 
ІВМ РС 
ІВМРС 
ІВМРС 

ІВМ РС 

IBM PC 

IBM PC 


LSI-11/23 
LSI-11/23 
LSI-11/23 

LSI-11 Heath H-11 
LSI-11 Heath H-11 
(51-11 (Terak) 


Microengine 
Modcomp Classic 7835 
Modcomp 11/26 


Northstar 780 
NOVA 3 
NOVA 4 


Pascal 100 


PDP-11/03 
PDP-11/15 
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Operating 
System 


CMS 


CMS 
EDX 
DOS 
CP/M-86 
DOS 
DOS 
DOS 
DOS 


Xenix Unix 
Xenix Unix 
Xenix Unix 


UCSD 


Language 


Pascal (Apple) 
FORTRAN (Apple) 
UCSD Pascal 


FORTH (Insoft Transforth) 


FORTH (Transforth) 
BASIC (Apple integer) 
BASIC 

BASIC (Applesoft) 


Pascal (Atari) 


FORTRAN 
BASIC 
FORTRAN 


BASIC 


FORTRAN 
Assembly 
FORTRAN 77 
C 

FORTRAN 
Assembly 
BASIC 
Assembly 
FORTRAN 77 


.FORTRAN IV X 


Pascal 1000 
C 

Algol 
FORTRAN 
RATFOR 
Pascal 
COBOL 
BASIC 

UCSD Pascal 
BASIC 


Assembly 


РИ 
FORTRAN Н 
FORTRAN 
COBOL 


C (Computer Innovations) 
C (Computer Innovations) 


FORTH 
BASIC (Integer) 


BASIC (Integer BASICA) 
BASIC (Floating BASICA) 


C (register variables) 
С 

RATFOR 

UCSD Pascal 

UCSD FORTRAN 
UCSD Pascal 


UCSD Pascal 
FORTRAN 
FORTRAN 


N*BASIC 
Assembly 
Assembly 


UCSD Pascal 
UCSD Pascal 
FORTRAN 


Time 
(seconds) 


Contributor 


Raymond Mannarelli 
Raymond Mannarelli 
Raymond Mannarelli 
Charles Wells 

Guido Bettiol 

BYTE, Sept. 1981 
R.W. Shore 
Raymond Mannarelli 


Raymond Mannarelli* 


Kerry Chesbro 
Terry J. Deveau 
Kerry Chesbro 


Peter Fallon 


Clark A. Calkins 
Peter M.B. Shames 
Peter M.B. Shames 
Peter M.B. Shames 
Richard Lane 
Ronald B. Johnson 
Ronald B. Johnson 
Rick Perins 

Rick Perins 

Rick Perins 

Rick Perins 

Rick Perins 

Rick Perins 

BYTE, Sept. 1981 
BYTE, Sept. 1981 
BYTE, Sept. 1981 
BYTE, Sept. 1981 
BYTE, Sept. 1981 
Desmond J. Charron 
Desmond J. Charron 


Andrew Wood 
James Gerber 
James C. Fairfield 
James Gerber 
James Gerber 
Richard Franke 
Richard Lane 

A. Ross Stewart 
Authors 

Authors 

Raymond Mannarelli 
Raymond Mannarelli 
Raymond Mannarelli 
Raymond Mannarelli 


John Wilson 
John Wilson 
John Wilson 
George Schreyer 
George Schreyer 
BYTE, Sept. 1981 


BYTE, Sept. 1981 
Bob Van Cleef 
Brad Boyce 


Warren Lambert 
Anne Anderson 
Anne Anderson 


BYTE, Sept. 1981 
Daniel Moroz 
Clark A. Calkins 
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Cdex" Training for VisiCalc’ 
Makes VisiCalc Easy. 


In an hour, Cdex Training for VisiCalc can 
make you a VisiCalc user. Or for the experi- 
enced VisiCalc user Cdex Training for 
VisiCalc acts as an instantaneous elec- 
tronic reference and review system. 


It's a computer-assisted training program 


that works. It’s highly interactive. So it 
creates a dialogue with you and serves as 
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your personal tutor. It's completely self- 
paced. So you set your own learning time. 
And it's graphically-oriented. So you see 
what you're learning. Remember, a picture 
is worth 1000 words. Cdex Training for 
VisiCalc runs on the same Apple® II or 
IBM® Personal Computer as your VisiCalc 
program. 


So see how easy VisiCalc can be. See your 
nearest computer dealerfor a demonstration. 


Cdex™ Training for VisiCalc 


We don't make VisiCalc. 
We just make it easy. 


ссісх-” 


Cdex Corporation 
5050 E! Camino Real Suite 200 
Los Altos, CA 94022 


VisiCalc® is a registered trademark of VisiCorp™ 
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What you don’t know can kill 
you, especially if you're respon- 
sible for the P & L. 

But now you can get a better 
grip on the future—and your 
bottom line—with your IBM PC 
or CP/M® microcomputer and 
two new software tools from 


Ashton-Tate. 


Strategic Business 
Management. 


Our Bottom Line Strategist ™ 


gives you answers to the ques- 
tions common to any business 
focused on growth: 

How much money are we 
risking? Will the business be 
profitable? When? Is that soon 
enough? Can we improve this by 
changing the price? What's the 
impact of our assumptions on net 
worth, cash flow, market pene- 
tration and growth? 

In 15 minutes— with no 
programming, no formulas— the 
Strategist's pre-written, sophis- 
ticated econometric models will 
give you the answers you need. 

With а few keystrokes, enter 
your current business assump- 
tions, information you already 
have. Now sit back as the Strat- 
egist analyzes the potential 
viability and profitability of 
your business or project. 

Choose the business 
graphics mode, and watch the 
dynamics of your future unfold 
as the Strategist plots your mar- 


keting and sales projections, 
anticipated cash flows, break- 
even point, NPV and more—a 
total of 11 production, financial 
and marketing forecasts. If any 
area looks doubtful, "zoom" in 
for a closer and closer look. 

And if 1986 looks like a bad 
year, just change your initial 
assumptions and do it all over 
again, instantly. 

Use the Strategist to refine 
your pricing policies. Optimize 
your cash flows. And maximize 
your profits while minimizing 
your risks. 

In today's business climate, 
how much is that worth? The 
Bottom Line Strategist is $400. 


Financial Tactics. 


Our Financial Planner!" 
takes the next step and lets you 
write your own models for the 
ultimate in financial control. 

It has enough depth to 
support financial analysts, busi- 
ness planners and corporate 
management with solutions to 
the most complex business 
problems you can foresee, yet 
is friendlier than the calculating 
spreadsheets you've seen. 

With the Planner, calcula- 


tions are automatically performed 


on individual entries, rows, 
columns and entire worksheets. 
But you enter your data into the 
matrix using abbreviated names, 
not mysterious formulas. And 
go beyond the spreadsheets, 
using the English-like Financial 
Planning Language (FPL™) to 
program complete solutions to 
your business problems. 

Integral editing and an 
extensive report-writing facility 
make it easy to shape your 
information to your needs, And 
once you have your relationships, 
reports and models just right, 


Ashton-late 


CP/M в a trademark of Digital Research 
© Ashton-Tate 1982 
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you can automate the process so 
even your President can runthem. 

With the Planner, you can 
analyze new business ventures 
and mergers. Plan real estate 
acquisition and development. 
Combine data from parts or all 
of different models and easily 
produce consolidated budgets 
and reports in minutes. Fine tune 
your operations until you reach 
the financial objectives you've set. 

The Planner is one of the 
most comprehensive business 
tools available on any computer, 
a powerful tool for growth. 

And it's just $700. 


Our No-Risk Offer. 


You can check out the 
Financial Planner and the Bottom 
Line Strategist with no financial 
risk. 

Drop by a dealer showroom 
and run through a hands-on 
demonstration. Then take a 
package home and use it for 30 
days on your IBM PC or CP/M 
microcomputer. If you don't like 
it, return it and you'll get your 
money back. 

For the name of the nearest 
dealer, contact Ashton-Tate at 
10150 West Jefferson Boulevard, 
Culver City, CA 90230. Or better 
yet, call (213) 204-5570 today. 

Because if time is money, 
the Financial Planner and the 
Bottom Line Strategist are 
money in the bank. 


Table 1 continued: 


Operating Time 
Computer System Language (seconds) Contributor 
PDP-11/23 OMSI Pascal 4.8 Daniel Moroz 
PDP-11/23 NBS Pascal 7.6 Gunter Dotzel 
PDP-11/23 Modula-2 8.8 Gunter Dotzel 
PDP-1 1/23 UCSD Pascal 40 Daniel Moroz 
PDP-1 1/34 FORTRAN 30 Matti Kataja 
PDP-11/40 Unix C (Unix, 6) 6.10 BYTE, Sept. 1981 
PDP-11/60 Unix NBS Pascal 4.50 BYTE, Sept. 1981 
PDP-11/70 Unix C (Unix, 6) 1.52 BYTE, Sept. 1981 
PDP-11/70 Unix NBS Pascal 2.60 BYTE, Sept. 1981 
PDP-11/70 BASIC Plus 8.1 Sam Malenfant 
PDP-11/70 Unix DECUS FORTH 11.8 BYTE, Sept. 1981 
PDP-11/70 Unix FORTRAN 15.8 H.P. Smith 
PERQ-1 POS Microcode 0.239 Gary Bickford 
PERQ-1 Unix С 5.8 Gary Bickford 
РЕНО-1 POS Pascal 8.5 Gary Bickford 
PERQ-1 POS FORTRAN 77 15.1 Gary Bickford 
PET BASIC (PET) 3180 Raymond Mannarelli 
Prime 300 Primos FORTRAN 0.78 Richard L. Maurer 
Prime 300 Primos TIL FORTH 10.4 Richard L. Maurer 
Prime 300 Primos COBOL 50.4 Richard L. Maurer 
Prime 300 Primos BASIC 670 Richard L. Maurer 
Prime 550 FORTRAN 2.18 John L. Homer 
Prime 750 Primos: FORTRAN 1.4 Richard Lane 
Prime 750 Primos PUI 25 Richard Lane 
Superset PGM FORTRAN (Superset) 12.0 BYTE, Sept. 1981 
SWTPC 6809 1 MHz OS-9 BASIC 09 410 Slim Cummings 
SWTPC 6809 1 MHz Flex TSC XBASIC 1320 Slim Cummings 
SWPTC 6809 2 kHz Uniflex TSC Pascal 34 Slim Cummings 
SWTPC 6809 2 MHz Flex TSC Pascal 54 Slim Cummings 
SWTPC 6809 2 MHz OS-9 BASIC 09 238 Slim Cummings 
SWTPC 6809 2 MHz Flex Dynasoft Pascal 309 Slim Cummings 
SWTPC 6809 2 MHz Uniflex TSC XBASIC 810 Slim Cummings 
SWTPC 6809 2 MHz Flex TSC XBASIC 840 Slim Cummings 
ТІ 99/4 BASIC (TI-BASIC) 3960 Victor Dodier 
ТІ 990/10 FORTH (Polyforth) 60.2 BYTE, Sept. 1981 
TM 990/189 Assembly 14.8 Robert D. Hardy 
ТМ-16 (bit slice) Assembly 0.96 Glenn A. Toennes 
TM-16 (bit slice) FORTH 55 Glenn A. Toennes 
TMS9900 3 MHz Assembly 6.5 Peter Butterworth 
TRS-80 Mod I MMSFORTH 1.9 190 Raymond Mannarelli 
TRS-80 Mod | Miller FORTH 253 BYTE, Sept. 1981 
TRS-80 Mod ІІ UCSD Pascal 274 Raymond Mannarelli 
TRS-80 Mod |І BASIC 1430 John L. Homer 
TRS-80 Mod I! TRSDOS MBASIC 2250 Raymond Mannarelli* 
TRS-80 Mod III BASIC 2880 John L. Homer 
TRS-80 Mod III TRSDOS Disk BASIC 4780 Matt Ewing 
Univac 1100/82 OS 1100 FORTRAN 77 0.668 Tom Gruber 
Univac 1100/83 OS 1100 FORTRAN V 0.76 Desmond J. Charron 
Univac 1100/82 OS 1100 COBOL 1.42 Tom Gruber 
Univac V77-600 POL (Taylor Instrument) 10.84 Patricia Farrell 
VAX-11/780 Unix C (UC Berkeley) 1.42 H. P. Smith 
VAX-11/780 VMS 2.3 FORTRAN V2.3-53 1.45 Clark A. Calkins 
VAX-1 1/780 VMS FORTRAN (DEC) 1:55 Pete Ridley 
VAX-11/780 VMS C (DECUS) 2.3 Pete Ridley 
VAX-11/780 VMS 2.3 Pascal T1.2-80 2.31 Clark A. Calkins 
VAX-11/780 Unix FORTRAN 77 2.34 H. P. Smith 
VAX-11/780 VMS/ROS Pascal (Telesoft) 4.94 Craig Maudlin 
VAX-11/780 VMS/ROS Ada (Telesoft) 5.6 Craig Maudlin 
Xerox 820 780 CP/M RMCOBOL 5740 J. Stevens Blanchard 
Z80 CP/M Assembly 6.8 Raymond Mannarelli 
280 CP/M Coral 13.8 John Wilson 
Z80 CP/M FORTRAN (Microsoft V3.2) 13.9 Authors 
Z80 CP/M PL/I (Digital Research) 14.0 BYTE, Sept. 1981 
Z80 CP/M C (BD Systems V1.46) 15.2 Leor Zolman 
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АСЕ 1000 COLOR 
COMPUTER! ........... List $1545 
SHARP COMPUTER .......... 249 


SUPERBRAIN ІІ 


Double Density .............. 1894 
Quad Density ................ 2274 
Super Density SD ............ 2649 
COMPUSTARS 

TO DEALERS ....... CALL & SAVE 


Advanced Micro Digital S-100 Super- 
Quad Single Board Computer. 28064К 
RAM, Disk Controller, 


НЕ-289.................... . Only 699 
ALTOS — single and multi-user 
ACS-8000-15D ........... List 5990 
Only 4699 
BEHEENIAOD п... а... 289 
- c 655 
PRINTERS 
ӘКЕЛЕ аш... OWS. sore? 489 
CENTRONICS 739-1 .......... 499 
IDS PRISM 80 ................ 743 
EPSON MX-80 FT ............. 547 
(ox —PU—— 459 
КІРЕШЕЙ о сена cos 749 
ANADEX 9501A 
Silent Sgrbe. .............---. 1345 
NEC #3510 Letter Quality ..... 1623 
C. ITOH F10 Letter Quality .... 1399 
Smith Corona ТР-1............ 595 
TRAXX 574” Add-on Drives ..... 249 


Memory Merchant 16K static ... 159 
Central Data НАМ S-100 64K ... 299 
Systems Group 

RAM 5-100 64K ............... 449 
Microangelo Video Graphics .... 715 


AMERICAN SQUARE COMPUTERS is 
organizing a World Wide Association 
of Computer Dealers. Open a Store or 
Start Work Out of Your Home! We 
Charge NO FRANCHISE FEE! (Our 
Competitors charge a FRANCHISE FEE 
of from $15,000.00 to $45,000.00.) Be a 
Winner! Let US help YOU get started 
MAKING MONEY by HELPING 
PEOPLE to put COMPUTERS toWORK. 


Write or Phone today. 
Which Computers are Best? ... Free 


Insured Shipping at Low Rates. 


We Repair 


Computers 


TELEVIDEO 
Televideo 910+ ,............... 518 
Televideo 925 ........... —2a: 
Televideo 950 ................. 899 
Televideo Computers Call 
ADDS VIEWPOINT A-1B ....... 469 
ZENITH 2-19 Terminal ......... 649 
Z-89 48K Computer .......... 2119 
FASO 64K SD ................. 2399 


ZVM-121 ZENITH 
Green Screen monitor ......... 125 


INTERTUBE IH 
or EMULATOR ..... T on M $710 
AMDEK Color Monitor ..,..... $329 


GODBOUT COMPUPRO 

Super Sixteen 8085/8088. The fastest 
8-16 bit computer! Runs 8 and 16 bit 
code! 128K Static RAM, 6MHz CPU's 
LIST 3440 SPECIAL 2569 


New: Systems 816/A, B, and C with 
enclosure and drives. 
816/A . List5495 .... Only 4395 


SEATTLE pure 16 bit computer is the 
fastest microcomputer by actual test! 
5-100, 128K Static RAM, 8 MHz 8086. 
22 slot Mainframe 

Model #2 ...... List 3785 Only $3028 
H1 as above 

but 64K ,...... List 2990 Only $2392 


IBM PC memory made by SEATTLE. 


Now with "Flash Disk." 192K - 697 
64K = 427 
CALIFORNIA COMPUTER 2210A 
List $1995 ..... .... Only $1595 
280, 64K. VO. Disk controller * CPM. 
California main frame ,......,.. 484 
SYSTEMS GROUP computers run 
FRIENDLY OASIS Call ....... SAVE 
QUAY COMPUTER 
Two drives + СРМ ..,......... $1745 
Four user MPM 208K - 
Hard Disk ,.................. $5945 
TARBELL'S 


Empire | & || have two 8" disk drives. 
Тһе | is single sided, the Il is double 
sided. 


FREE puma Eae 


Empire l ... List 4888 ... Only 3495 
Corvus Hard Disk ........... SAVE 
SSM Video BRD VB3 kit ....... 361 
Spectrum Color ASM .......... 223 


One hour free 
troubleshooting 


on business 
systems. 


Cail for latest prices & availability 


919-889-4577 


Circle 24 on inquiry card. 


AMERICAN : 


4167 Kivett Dr. 


SQUARE 


NORTH STAR 
ADVANTAGE 64K Green Phosphor. 
The Best Business Graphics, 2 Disks, 
Serial Port. Options CPM — Business 
programs ....... —— $2894 


NORTH STAR Horizon 
Powerful North Star BASIC Free 
Superb for Business & Science 

Free Secretary Word Processor 
Horizon Standard is now HRZ-2-64K 
Quad 


Factory Assembled & Tested Only 
Horizon-2-64K-Quad ....... . $2894 
Horizon-1-64K -QHD 5 4.4... 3999 
Horizon RAM 64K ... ....... . 594 
Big Sale on Multi-User 

Time-Sharing .............. . SAVE 
North Star Hard Disk 18Mb .... 4295 
English to Basic Translator ...... 75 
Zbasic 2 to 5 times faster! ...,.. 325 
Secretary Word Processor ....... 69 
Wordstar Word Processor ...... 278 
Floating Point Board .......... . 699 
КИЕ, oss - Sine 3 die v 699 
CPM for N'-Extra featur TTL 
Micro Mike Software ..,...... АШМ. 
MICROSTAT ......... $355 
Pascal-80 ....,.... дананы «0, Wee 
Extra Precisinn RARS ,,,.,,,,,, 49 
Northword ....... a ТІ9 
Infomanager ......... — и > а.а 329 
General Ledger ............... 399 
Accounts Receivable .......... 399 
Accounts Payable ............. 399 
Inventory .......... .... 899 
Order Entry ,......... — 399 
L ЖТ 77 1299 


INTEGRAND mainframesS-100. Many 
models to choose from 


Only 200 & UP 

MODEMS 
DC HAYES — S-100 .......... $329 
POTOMAC MICRO MAGIC .... 369 
SIGNALMAN 42: е анадан. а 97 
БАТ NOVATION" ,,............ 159 
AUTOCAT ..... ал. 215 


Full Time Graduate 


Technician on Duty. 


Factory Guarantees 


Jamestown N.C. 27282 


д DEAT YOU CAN'T REFUSE” 


64K RAM, 2780, 4MHz, 2 Serial Ports, 
Disk Controller. FREE SOFTWARE: 
CPM — Microsoft BASIC — BaZic 
—Wordstar—Logicalc— Correct-It. 


List Only 
. £$949 . $1049 
. 1545 ... "1400 


with 1 5%” Disk 
with 2 54" Disks 


DECISION I 


“The ІВМ-360 on the Z-80 & S-100 BUS!” 


Sixteen Programs running simultan- 
eously! Free СРМ, Microsoft BASIC, 
andWORDSTAR with complete system! 


DECISION 1 + 65K Static + 


8" Disks ОМА ............ 2... 9403 
DECISION 1 + 65K Static + 
ЖТА DISKS on. 7. шыт een oe 2795 


DECISION 1 + 65K Static + 

5" Disk +5 Mb Hard Disk ..... 4235 

DECISION 1- 2user 256K Static + 

5“ Disk + 5 Mb Hard Disk + 

MICRONIX Leu conu 5830 

DECISION 1 — 2-80 + I/O + 65K 1915 

DECISION 1 — Rackmount > 20 Mb 

НО - 8" DRV ........... Reg. 6235 
Inventory Sate 5415 


MORROW Hard Disks 
to 26 MEGABYTES 
HDO-NEM .................. 53333 
ПЫ 7 ptm кр 
HDC-MIC ........... 
DMA-M5 ... 
Sale 1400 
DMA-M10 ...... ааа ты» Pia 2235 
СИА КИТО ................... 2795 
MORROW 8" Disk 
Discus 2D * CPM 600K .. Only 5834 
Discus 2 + 2 + СРМ 1.2 Mb ,... 1068 
Add Drives 2D = 599 2 +2 = 1795 
Discus 2D dual + СРМ ... Only 1384 


Free Microsoft BASIC from MORROW 
with Discus system or hard disk. 


FAST FIGURE — Most powerful 
spread sheet. 5" or 8" 


Wordstar ..................... 278 
All MicroPro Software for ІВМ, Apple. 
North Star. Morrow, etc. SAVE! CALL 


We Beat Prices 


COMPUTERS 


919-883-1105 
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Table 1 continued: 


Operating 
Computer System Language 
Z80 CP/M BASIC (Digital Research CB80) 
Z80 CP/M RATFOR (TSW) 
Z80 CP/M FORTRAN (Microsoft) 
Z80 CP/M BASIC (Microsoft BASCOM) 
Z80 CP/M ZSPL (V1.58) 
Z80 CP/M C (Interactive Systems ZC) 
280 CP/M ZSPL V1.38 
Z80 CP/M BASIC (Microsoft BASCOM) 
280 CP/M Pascal (Pascal/MT +) 
280 UCSD Pascal (Softech native) 
Z80 CP/M PLMX (Syscon) 
Z80 CP/M Pascal (Pascal/MT + V5.5) 
Z80 CP/M C (Software Toolworks 2.0) 
Z80 CP/M C (Whitesmiths 2.1) 
Z80 CP/M C (Whitesmiths 2.0) 
280 CP/M Ada (Janus 1.0) 
Z80 CP/M Pascal (Pascal/Z V4.0) 
Z80 CP/M C (Manx Aztec C 1.04) 
Z80 Apple || Softcard CP/M FORTRAN (Microsoft Card) 
Z80 CP/M C (Supersoft 1.1.0) 
Z80 CP/M C (BD Systems V1.0) 
Z80 CP/M Ada (Janus 1.4.3) 
Z80 CP/M C (Telecon) 
Z80 CP/M С (BDS 1.46) 
280 (Kaypro Il 2.5 MHz) CP/M C (Software Toolworks 2.0) 
Z80 CP/M C (Q/C 1.10) 
280 СР/М С (BD Systems У1.32) 
280 СР/М С (Infosoft 2.03) 
280 UCSD Pascal (Softech native) 
Z80 CP/M C (Code Works 1.0) 
280 СР/М Pascal (Whitesmiths) 
Z80 FORTH (Timin release 3) 
Z80 FORTH (Laboratory Microsystems) 
Z80 FORTH (Figforth) 
Z80 CP/M Pascal (Pascal/Z V3.0) 
Z80 FORTH (JKL FORTH) 
Z80 2 MHz Sorcerer FORTH (Laboratory Microsystems) 
Z80 UCSD Pascal (Softech ІУ.03) 
Z80 UCSD UCSD Pascal 
Z80 CP/M Pascal (JRT V2.0) 
Z80 4 MHz CP/M Pascal (Pascal/M 4.02) 
280 CP/M Ada (Supersoft 1.20A) 
Z80 CP/M Pascal (Pascal M) 
Z80 CP/M Pascal (JRT) 
Z80 CP/M CBASIC2 (integer) 
Z80 CP/M C (tiny-c 2 compiler) 
Z80 CP/M CBASIC? (real) : 
Z80 CP/M MBASIC (Microsoft 5.2) 
280 CP/M MBASIC (Microsoft) 
Z80 APL (Telecompute) 
Z80 CP/M C (tiny-c) 
Z80 CP/M COBOL (Microsoft V2.2) 
Z8000 Onyx Unix C (Onyx) 
Z8000 Zilog Systems 8000-20 C 
Z8000 Z-Lab Zeus Unix C 
Z8000 (Zehntel SDM) Xenix Unix C (Microsoft) 
Z8001, 5.5 MHz Unix Assembly 
Z8001, 5.5 MHz Unix С 


compilers, for example) provide alter- 
native data storage methods that can 
be optimized for some applications. 
Forcing variables to be register, 
static, or global instead of automatic 
(stack-dwelling) can, with some com- 
pilers, provide dramatic improve- 
ments in execution speed, though 
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often at the expense of something else 
such as recursion ability or memory 
size. We experimented with these 
things on all the C compilers to see 
just how fast we could get each to run 
the program. The most dramatic im- 
provement was obtained with the BD 
Systems compiler by moving all the 


Time 
(seconds) Contributor 
15.7 Authors 
16.5 BYTE, Sept. 1981 
17,0 ВҮТЕ, бері. 1981 
17.7 Authors 
18.0 Pete Ridley 
18.5 BYTE, Sept. 1981 
18.5 BYTE, Sept. 1981 
18.6 BYTE, Sept. 1981 
19.0 BYTE, Sept. 1981 
19.7 John Tennant 
22.5 BYTE, Sept. 1981 
22.7 Authors 
25.4 Authors 
25.5 Authors 
25.7 Authors 
27 Pete Ridley 
31.4 Authors 
32.9 Authors 
34 Raymond Mannarelli 
34.1 Authors 
35.0 BYTE, Sept. 1981 
36 Tom Lettington 
37.9 Authors 
39.9 Authors 
40.6 Authors 
48.8 Authors 
49.5 BYTE, Sept. 1981 
50.8 Authors 
51.2 Authors 
53.2 Authors 
63.0 Jay Allen 
75.9 Mitchell E. Timin 
78 Ray Duncan 
84 Jonathan Sachs 
109 BYTE, Sept. 1981 
112 BYTE, Sept. 1981 
150 R.S. Neuman 
156 John Tennant 
239 BYTE, Sept. 1981 
383 Authors 
416 C. Clifton Smith 
422 Tom Lettington 
450 BYTE, Sept. 1981 
470 BYTE, Sept. 1981 
484 BYTE, Sept. 1981 
930 BYTE, Sept. 1981 
1430 BYTE, Sept. 1981 
1476 Authors 
1920 BYTE, Sept. 1981 
3276 Alpa K. Mehta 
4720 BYTE, Sept. 1981 
5115 ВҮТЕ, бері. 1981 
3.20 BYTE, Sept. 1981 
4.06 Zilog Inc. 
4.8 John Wilson 
6.0 Authors 
1.1 Lawrence А. Leske 
1.97 Lawrence А Leske 


data into the global area, thus effec- 
tively making the data static (i.e., 
keeping the data in memory rather 
than ona stack), Table 4 (on page 303) 
gives the results of the best speed we 
attained with each compiler, but there 
may be room for improvement. We 
probably didn't find all the secrets. 
Text continued on page 306 


Apple 11 + 48K, Call 
Apple IIl 126K, Call 


Appie 11 Compatible 
Hardware & Software 


MicroSoft Softcard Pramium System 
(Includes: Softcard, RAM Card, VidexVideo- 
term 80 Col., Softswitch, Osborne CP/M” 

user guide) Only $595 
16K RAM Card by Microsoft.... 145 
7-80 Soft Card by Microsoft .... 275 


av 'idex | | 
Videx VideoTerm 80 Col. Сага... $245 


Vidax Keyboard Enhancer! (Огід.).. . 75 
Vidax Keyboard Enhancer Il 


Vista 
COMPANY inc 
Vision 80 Video Display Card 

Apple 111 Clock/CaienderCard .... 


Dbl, Dans. B''Disc Controller... . 299 
Dual 8'’ Oise Drives 


24 Mountain Computer 


CPS Multi-Function Card . 

Music System (16 Voices) 
Expansion Chasis (8 5051 
Clock/Calandar Card. _ 

A/U + D/A interlace 

Romplus + card. 

Super Talker 50-200. 

Keyboard Filter ROM lor Romptus 
Copy ROM for Romplus. . 

Rom Writer card.. . 

Rom Plus 32K RAM add- on (w/15K) .. 149 


VisiCalc 

VisiCale Templates (New!) 
VisiFila (Data Base Management). . . 
VisiTrend/VisiPiot 

VisiSchadule (New) 


sed prices do i 


TEXAS INSTRUMENTS 


ТІ-99/4, 5198 


* Net cost after $1 od Factory Rabata. 


Peripheral Expansion System . aa 
RS-232 Interface Card 139 
Disk Controller Card 

Disk Drive 


TEXAS INSTRUMENTS 
SOFTWARE 
PHM-3026 E tended Вазіс.... $74.95 
PHM -3035 Terminal Emutator !! . . 39 00 
PHM-3055 Editor/Assembler . . . . 
PHM-3058 Mini Memory 


PHM-3013 Ргвпі, Rac. Keeping . 
РНМ-3053 ТІ Invaders 
РНМ-3057 MunchMan 
PHM-3054 CarWars 
PHM-3112 Parsec 


TEXAS INSTRUMENTS 
CALCULATORS 


JN ATARI 


ATARI 400, 


Call for latest low price ! | 


ATARI 800, 


ATARI 410 Program Recorder 
ATARI 810 Disk Drive 
ATARI 850 Interface 


Arcade Quali 
JOYSTICK CONTRO 
by WICO 


Now w/48K ! . . 


ATARI Centipede 
ATARI Caverns of Mars 


—PERCOM— 
ATARI SS DD Single Disk Drive. . . 


LERS ATARI SS DO Dual Disk Orive 


$24.95 ga. 


ALIEN VOICE BOX Voice Synthesizer (tor ATARI& Apple), $99 


| HEWLETT 


LEM PACKARD 


НР-41С.... $149 


HP-41CV...... 


HP-41 Card Reader 

HP-41 Dptical Wand 

HP-41 Printer (82143А) 

HP-IL Interface Module 
HP-IL Printer (821624) 

HP-IL Digital Cassette Drive 
HP-IL Video interface Mod. . 


8021трасі Dot Matrix 
3510 33 CPS Serial 


Bi-Directional Tractor (3500)... 
7710 SSCPS Serial............ 2349 


7730 55 CPS Centronics Par., . 
Tractor for 7700 Sarias 


—CENTRONICS— 


Cantronics 730-1 Parallel 
Centronics 737-3 Serial 


HP-41 Quad Memory Mod... ' 
HP-41 Ext. Func. Мет. Mod. . 
HP-41 Ext. Memory Mod. . 


$219 


* Your Choice 


48 HP-11C, $79 HP-10C, $59 


—MONITORS— 


BMC 12''Gr.,... $99 
Sanyo 9'°’Gr.,... 159 
Sanya 12''Gr.,. . 209 


TERS— 
БЕ smith-corana Daisy wheel 
ТР-1.. Now $629 


—MODEMS— 
Novation 
Novation 0-Саї 


Novation 212 
Novatian Apple Cat Il 


Novation Cat . . $139 


... 2349 


Micramodem |! 
Smartmadem 300 
Smartmodem 1200 


Сһгоподгарћ...,............ 199 4 


cle 422 on ‘inquiry card. - 


ot include shipping. Prices are subject to change and offers may be withdra: 


QUADBOARD by QUADRAM, Inc. 
Memory Expansion, Clock, Parallel 
Interface, R232 int., DN DNE BDARD! 
Quadboard w/54K Instailed 

Quad board w/192K installed 
Quadboard w/256K Installed 795 


—|BM SOFTWARE— 
WordStar by MicroPro 
VisiCalc by Personal Software 


Franklin Ace-10 Disc Drive 
Franklin Aca-10 Add-On Drive. . . 379 


—MICROSCI— 
Apple I! + Compatible Drive 


Disk Drive w/Controller 


—RANA/Apple— 


Elite | Disc Drive 


СОКУ(15 SYSTEMS 
Corvus Winchester 5 Mag.Disk, $2959 
Corvus Winchester 10 Meg.Disk, 4295 
Corvus Winchester 20 Meg. Disk, 5195 
Mirror Back-Up 


| 


Commodore VIC-20 

Commodore Datasette 

Commodore Super Expander. . 
Commodore 8K Memory 

Commodore VIC Avenger. .... 24. 95 
Commodore VIC Super Allen. .. . 24.95 
Commodore VIC Jupiter Lander . 24.95 


—CABLES— 


Parallel Printer Cables 


If you are in need of 
something you cannot 
find in our ad, 
PLEASE CALL. 


SHARP 


PC-1500 Hand Held Computer... . 
CE-150 Printer/Cass. Interlaca . . . . 
CE-152 Cassette Tape Recorder 
CE-155 8K RAM Memory Module... . 
CE-151 4K RAM Memory Module... . 


P E Тре best 6502 Assembler in 
the World 


ө 

е ^ 
Hayden's Object Relocatable Extensive Macro Libraries The Editor All features are documented 
Code Assembler for Micros Memory Constant Co-resident screen editor: clearly and extensively. Source 
(ORCA/M| gives you the kind Declarations: o Global search and replace listings for the subroutine 
of high-level support you'd © Integer o Block move e  andnfecrolibraries, as well 
only expect to find on a main o Character о Entry of non-keyboard as the operating System, are 
Dodd Now y Jg develop  oFour-byte Integer characters included. 
with the speed and ease ofa о Floating Point Supports lower case ORCA. If you're serious aboflt 


high-level language, yet retain adapters and shift-kgy © — dBveloping 6502 &oftware. it's 


the control and efficiency that i wet: object module modification PLI" - the gne if have. 
only assembly language can 80-column: hori ee 9 
awe. 9 Fast assembly directly to scrolling with КЕН " "Appia fim your local % 
disk displays зе dealeri cal: E 
The Assembler Program segmentation: : 800-343- 18 
Macro language features: О Selectively assemble individ- Fos QU (п MA са! 6.937020) ж 
о Conditignal assembly of ual subroutines Monitor: transparent con- Apple |! di 08 3.3 
® source and macro files © Global and local scope of trol ofsystem from one 7 рр А II disk, rw ; 
O Separate source and macro symbols command level Lis шыл A е 6 
files Extended Disk Commands: - 
о Nestable magos The Linker o File copy Introductory Price 599,95 
© Parameter mid-string and Produceexecutablebinary О File undelete ж 
string search functions files from relocatable object © Catalog sort ө ^ 
o Symbolic parameter modules o Wildcard filenames 27 
jgaasigninent- ч bool Link routines from library Disk ZAP: Built-in disk 6 
Saume позада ревел. | ies sector editor .. 
ПЕ РА лет. Link subroutine Optimized DOS 33 compat- ., А 
о Global communication re-assemblies ible operating system 
between macros Define a new origin for pre- Operating system interface: % 4 
o Macro expansion loop contfél viously assembled code o Supports a variety of ә е 
о Count, fength and type _ Invoke at assembly time ог ` _ CONfigurations ө | 
parameter-attribute functions | bytommand © User-modifiable to allow link- e ® 
faa : age of custom drivers for e 
*Subroutine libraries: peripherals e ә 
о Floating int and double- wu 
precision routines 64kRAM supported, ө 
г e o Trangcendentalgunctions, г 48k required o" 7% ^ E - d 
© Hi- and lo-res graphics e. 
о Multiple-precision integer e This unique gray of features 
math с and functions speak for 
o Input andeutput itself the power of ORCA is® 
unsurpassed. e 
9 ә е | 
; HAYDEN 1128. EUM . 
& 


Operating 
Computer System 
IBM 3033 
IBM 3081 
IBM 3033 
IBM 3033 
Cray-1 
IBM 4341 CMS 
РЕНО-1 POS 
IBM 3033 AP 
68000, 8 MHz 


Univac 1100/82 OS 1100 


280 СР/М 
TRS-80 Mod III TRSDOS 
Z80 CP/M 
Xerox 820 CP/M 


Language 


Assembly 
PL/I 

PL/I 
COBOL 
FORTRAN 
PL/I 
Microcode 


FORTRAN H 


Assembly 


FORTRAN 77 


BASIC 

PET BASIC 
APL 
TI-BASIC 
BASIC 
BASIC 

C (tiny-c) 
BASIC 


COBOL Microsoft 


RMCOBOL 


Time 
(Seconds) 


0 
0 
0 
0 
0 
0 
0 
0 


0078 
034 
036 


082 
.110 
.135 
.239 


.258 


0.49 


0 


3084 
3180 
3276 
3960 
4100 
4303 
4720 
4780 
5115 
5740 


.67 


Contributor 


Andrew Wood 
James Gerber 
James Gerber 
James C. Fairfield 
Kerry Chesbro 
James Gerber 
Gary Bickford 
Richard Franke 
Andrew Wood 
Tom Gruber 


Ronald B. Johnson 
Raymond Mannarelli 
Alpa K. Mehta 

Victor Dodier 
Desmond J. Charron 
BYTE, Sept. 1981 
BYTE, Sept. 1981 
Matt Ewing 

BYTE, Sept. 1981 

J. Stevens Blanchard 


Table 2: The ten fastest and slowest systems of those tested with the Sieve of Eratosthenes prime-number program as listed in table | 
1. Again, execution time of the Sieve program should be regarded as only one of several considerations in choosing a particular 


language. operating system. or processor. 


Pascal Compilers 


UCSD Pascal, Softech, ІМ.03 with Z80 Native-Code Generator 


Pascal/MT+ , Digital Research, V5.5 

Pascal/Z, Ithaca Intersystems, V4.0 

UCSD Pascal, Softech, IV.03 

JRT Pascal, JRT Systems, V2.0 

Pascal/MT + 86, Digital Research (8-MHz 8086) 


C Compilers 

C/80, Software Toolworks, V2.0 

C, Whitesmiths Ltd., V2.1 

Aztec C, Manx Software, V1.04 

C, Supersoft Inc., V1.1.0 

C, Telecon Systems 

BDS C, BD Software, V1.46 

(with -e and -o options) 

Q/C, Quality Computer Systems, У2.00 
C, Infosoft Systems, V2.03 

CWIC, The Code Works, V1.0 

C86, Computer Innovations, V1.29B (8-MHz 8086) 


Compiled 
Bytes 


442 
344 
687 
237 
224 
301 


279 
332 
355 
394 
382 
311 
354 
361 
410 
399 
250 


Memory 


Used 


(bytes) 


18,874 


3816 
3645 


18,669 
22,008 
11,129 


3106 


12,018 


8515 


17,729 


5751 
3701 
3839 
3310 
8655 
1833 
4097 


Gompiie execution 
Plus Load Time 
(seconds) (seconds) 
87.9 19.7 
50.8 eau 
75.0 31.4 
46.7 156 
34.5 383 
50.2 4.76 
37.2 25.4 
310 25.5 
86.2 32.9 
847 34.1 
201 37.9 
20.7 39.9 
20.9 24.7 
49 48.8 
96 50.8 
71 53.2 
58 TE 


Table 3: Performance of the Sieve of Eratosthenes prime-number program on several new Pascal and C compilers. Compilers are 
listed in order of execution speed. Memory used does not include the 8191-byte array but does include necessary library routines 


and p-code interpreters, 


C Compilers 

BDS C, BD Software, V1.46 

C, Whitesmiths Ltd., V2.1 

Aztec C, Manx Software, V1.04 

С/80, Software Toolworks, V2.0 

Q/C, Quality Computer Systems, V2.0b 
C, Telecon Systems 

C, Infosoft Systems, V2.03 

CW/C, The Code Works, V1.0 

C, Supersoft Inc., V1.1.0 

C86, Computer Innovations, У1.29В (8-MHz 8086) 


Compiled 
Bytes 


240 
22? 
219 
239 
253 
253 
279 
301 
360 
250 


Метогу 


Used 


(bytes) 


3664 
11,913 
8379 
3066 
3208 
5622 
8524 
1735 
17,695 
4097 


Compile Execution 
Plus Load Time 
(seconds) (seconds) 

20.7 15.2 
310 15.9 
86.2 20.5 
37.2 25:5 
49 26.1 
201 27.8 
96 279 
71 30.3 
847 30.9 
58 7.2 


Table 4: Performance of the Sieve of Eratosthenes prime-number program on various C compilers using optimized data allocation. 
As in table 3, compilers are listed in order of execution speed, and memory used does not include the 8191-byte array but does in- 


clude the necessary library routines. 
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0998 


| ITEM # 500 
OLUTION TUBE 


13" HI RES 


Es we 
m 
ж m Dom с dm m wz 


7 ж g^ 7 

NOW я ! 

Now you have а choice.Which do you prefer? 
r? 


INVENTORY INQUIRY + [тїй STATUS 
[TEN cuo # 
кинин _!9; 
PE QUIREMENT? 
DATE grim TYPE 
4/43/82 
4/10/82 
4/17/82 - 
4/24/82 
5/01/82 
5/08/88 
5/15/82 
5/22/42 


5/24/82 


ж. 


+ 


TI he colorful alternative — System compatibility. The 
Bar Heights shaw ЕЯ Inteco lar 2405. Color graphics 2405 is the ideal replacement or 
Requirements for 12 weeks; ionvey huge amounts of data add-on terminal. Highly compat- 

white no Indica ruima with almostinstantcomprehen- ible with the VT100 and numerous 
ML оп Color graphic information із other ANSI 3.64 terminals. The 
teresting, inviting to the eye, 2405 also has a VT52 mode, and 
} йсКу digested by the mind. can emulate many ASCII termi- 


igent Systems new nals. Plus, we will assist you in 
' | color 2405 deliversallthese application design to bring the 
Light blue bars ee ane nie - powerful advantages. productivity of color graphics to 
nn "эй - Tru 1 у affordable, ANSI your customers. 
Жы ы. 3.64 color graphics. The Color Graphics Applica- 
| | rite есі 0107 2405 isthe most afford- tions. B Inventory Management 
Red bar shows Inventory 3 able ; ‘ANS! 3.64 compatible color # Material Requirements 


Outages in fourth and ninth minal available. Anywhere. It's Planning (MRP) IBI General 


weeks. An immediate phone 


order covers short-term outages. ег 2254 integrated in ANSI 3.64 Ledger, Accounts Receivable & 
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Listing 10: The improved prime-number program іп С. 


/* Improved Sieve Program in C */ 
#define true 1 
#define false 0 
#define size 8190 
#define maxi 127 

/* maxi is sqrt(2*size) */ 
char flags[size + 1]; 
int i,k,prime,count,iter,strikout; 
main() 


print£("10 iterations\n") ; 
for (iter = l; iter <= 10; iter ++) Í 
strikout = true; 
count=0; 
for(i = 0; i <= size; i++) 
for(i = 0; i <= size; 1++) 
if(flags[i]) | 
prime = і + і + 3; 
/* printf(" $d",prime); */ 
count ++: 
if(strikout) 1 
if(prime » maxi) 
strikout = false; 
else 
for(k = i+ prime; k <= size; k += prime) 
flags[k] = false; 


flags[i] = true; 


| 


printf("\ntd is largest of %d primes.",prime,count); 


Listing 11: A further improved Sieve program in C. This program saves time by blank- 
ing out multiples of primes starting at the square of the prime rather than at the prime 
times 3. Unlike the other programs, this program uses multiplication. 


/* AC version of the Sieve program as suggested by KNUTH */ 
/* (uses a multiply, though) */ 

#define true 1 

#define false 0 

#define size 8190 

char flags[size + 1]; 

int i,k,prime,count, iter,strikout; 


main () 


printf("lO0 iterations\n") ; 
for (iter = 1; iter <= 10; iter ++) { 
strikout = true; 
count=0; 
for(i = 0; i <= size; i++) flags[i] = true; 
for(i = 1; i <= size; i++) 
if(flags[il) { 
prime = і + і +1; 
/* printf(" $d",prime); */ 
count++s 
if(strikout) | 
if((k = ((prime*prime)-1) >> 1) < size) 
for(; k <= size; k += prime) 
flags[k] = false; 
else { 
strikout = false; 
continue; 


| 


printf ("\ntd is largest of %а primes.",prime,count) ; 
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A Better Algorithm 

Two readers, Charles Marcus and 
Dwight Divine III, have pointed out 
to us that the algorithm used in the 
first article can be improved a bit. By 
the time the program has looped 63 
times (producing the prime number 
127) all of the nonprime numbers less 
than 16,381 will have been flagged at 
least once, and the remaining loops 
will redundantly flag nonprimes yet 
again. Listing 10 gives a program in C 
that avoids this problem by setting a 
flag after reaching 127 so that non- 
prime flagging is not done after this 
time. It runs about 26 percent faster 
for an array size of 8191 and would 
be even faster with larger arrays. 

Can we do better yet? Definitely! 
Marcus also noted that although 
Eratosthenes was recognized by his 
contemporaries as a man of great dis- 
tinction in all branches of knowledge, 
in each subject he fell just short of the 
highest place. And so it is that Pro- 
fessor Donald E. Knuth suggests to 
his students in an exercise in volume 
two of The Art of Computer Pro- 
gramming (see references) that the 
blanking of nonprimes begin with the 
square of the prime rather than prime 
times 3. The C program in listing 11 
provides this optimization but uses 
multiplication. This algorithm runs in 
15.2 seconds in BDS C. A similar pro- 
gram in Microsoft FORTRAN ге- 
quires 11.9 seconds. It can also be 
done without multiplication, as 
shown in a program (in FORTRAN) 
contributed by Mr. Marcus (listing 
12). This algorithm runs in 12.9 
seconds in both BDS C and Microsoft 
FORTRAN. 


Can we improve it further? Marcus 
points out that a great deal of work 
has been done in devising linear algo- 
rithms for the sieve problem whereby 
each nonprime is removed only once. 
If this can be done without multipli- 
cation, significant improvement in 
execution time could be achieved. If 
you find a way, let us know. 


Machine Code versus P-Code 

It should be noted that two of the 
Pascal compilers we concentrated on 
produce object code and two pro- 
duce p-code (pseudocode), which is 
then interpreted, usually at a slower 
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Listing 12: An improved Sieve program іп FORTRAN written by Charles Marcus. This 
program saves time by blanking out multiples of primes starting at the square of the 


prime and does not use multiplication. 


С Charles Marcus” Fortran version without multiplication 


integer size,prime,count 
logical flags (8191) , last 
data size /8191/ | 


write(1,10) 
10 format (^ 100 iterations”) 
do 20 iter - 1, 100 
count - 0 
do 30 1 - 1, size 
30 flags(i) = .true. 
k=4 
last = .false. 
do 40 i=1, size 
if (.not. flags(i)) go to 50 


prime =i+i+l 

count = count + 1 
[os write(1,11) prime 
11 format (1х,16) 


if (last) go to 40 
do 60 j = k, size, prime 
60 flags(j) = .false. 
50 if (last) go to 40 
k=k+itititit4 


if (k .gt. size) last = .true. 
40 continue 
20 continue 
write(1,12) count 
12 format (1х, i6, ^ primes”) 
end 
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Missing data capabilities and many more; 


FASTER EXECUTION 
Calculation time greatly reduced; 
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Data can be inserted, added, or deleted; 


SPECIAL PRICE: 
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complete with program disk and documen- 
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North Star DOS and ІВМ. For more information, call 
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Сігсіе 160 on inquiry card. 


speed for this type of program. Both 
techniques have their place. P-code 
allows sophisticated features such as 
true dynamic storage, unrestricted 
recursion, and easier implementation 
on a variety of hardware but at the 
expense of speed for most problems. 
Softech Microsystems’ Z80 Native 
Code Generator attempts a marriage 
of both methods. It processes a 
.CODE file from the p-code compiler, 
producing a second .CODE file that 
contains Z80 machine code wherever 
feasible. It increased the execution 
speed for the prime program by a fac- 
tor of nearly eight if range checking 
was turned off. 


Another Benchmark 

Since the Eratosthenes Sieve pro- 
gram does a lot of looping and array 
subscripting and is thus biased 


strongly toward machine-code com- 
pilers, we decided to compare the 
Pascal and C compilers on another 
program that does a lot of file reading 
and writing and simple string process- 
ing. This second program is an ele- 
mentary wire-list program, which we 
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$ double-density disk drives. System has been assembled, tested, and 
X Lr ———Á JA ee ee $1300 


& Cromemco 8K Bytesaver EPROM ргоргататпег........................: $125 
= Singleboard CP/M system 
= AC-85 manufactured by Autocontrol; 8085 processor, runs at 10 MHz; 64K bytes mm 
$ of memory; disk controller performs DMA; CP/M bios in ROM; three serialports, 5: 
= with individually software-selectable baud rates. Priceincludes: power supply, two 
= 8-inch, double-sided, double-density disk drives, and CP/M 2.2...... negot. $2400 2 


ü Z8/BASIC Computer (designed by Ciarcia); 5-slot expansion rack (active ter- 
| mination) & power supply in cabinet; SYKES 8-inch intelligent disk drive; Sweet 
Talker speech-output board. ......... ———— АП for $780 


2 5ВС-200, 5-100 processor board with PROM monitor.............. .$175 4 
2 Versafloppy I, 5-100 disk сопігоег....................... — зн $175 _ 
4 ExpandoRAM I, 5-100 memory board with 32К........................ $150 
..$1300 6 


2 Shaffstall EDI7700 phototypesetter floppy disk interface for use with Compu- E 
graphic Editwriter series typesetting equipment, with standard ASCII translation 
software. Excellent condition. ............... —— —— $8500 2 


2 Western Digital Pascal Microengine w/UCSD Pascal and two 8” drives. 


'" Three SCION video display subsystems, 85 columns by 40 lines; complete with 2 2 
keyboard, new Ball Corp. monitor, Screensplitter 5-100 display board, and % 


F p enih editing software. п... иь eem oresoon $999 еа. or 3/$2500 :: г. 

‚ Documentation i is available for equipment. i 
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The best deal In о dual drive 64K 7-80 system, now anly $1995. We thoroughly 
Integrate and test each system and warranty each Sanya Plus far 90 days. 


We ore so canfident of Sonyo's inherent reliability and our pretesting that we will 
warranty the entire system for o full year for only $99. 


The Sanyo Plus consists af a Sanyo MBC-1000 computer with o built-in 12" high-res. 
green phospher 25x80 display. The detached keyboard features 5 special functian 
keys ond o 10-key pod. The Sanya Plus comes complete with o parallel printer роп, о 
serial communications port and room for three additional cards. 


Pius we've added o second drive ta give you o гага! formatted disk capacity af 624K. 


Plus you get over $1100 worth of saftware including СР/МФ 2.2, Wordstor 3.0 with 
training guide, Sanya Doslc-o superset of Microsoft Basic with diagnostics ond utilities, 
CalcStor? - the spreadsheet that works with Wardstar, ond a disk with 20 games. 


Plus we generate work copies of all your saftware. 
Special Offer. 5 module business softwore pack: $99. 
No Dealers pleose, F.O.D. 5сопѕдо!е 


3 2ЕМІТН | NORTHSTAR 


Our tech’s favorite systems. From the 


How backed locolly by ТАМ. Built-in 


CRT. detachable heybo ord, dual flo yore 
w/750K formatted copacity, 64K. CP/M 
ond mare. 5peclol: Telesolutlons — 
осно TM and ColcStor ТМ w/system 
$279. 


802 w/CP/M® .......... $2669 
802H w/CP/M® ..... - $4529 
806 (10 mb.) ..... --- $4995 
816 (23 mb.) ........... $9195 


TERMINALS. 


Viewpoint ЗА Plus: New Viewpoint 


| emulotes Lear Siegler. Televideo, or 


Soroc. We're selling them of о lower 
price thanothers charge for alder models. 


Zenith ZT-4) ae 
Televidea 910 
Televideo 925 .......... 
Televideo 950 . 
Zenlth Z-19 


Sorac IQ 130 .. 

Adds Viewpoint 60 ..... 
Hozeltine Espirit  .......... ч 
Hozeltine Espirit 1! .......... 
Hozeltine Espirit 111 ...... 
‘with bullt-in madem 


— $620 
— $2019 
—.. $564 = $monmodem ...................... 


Hi Pad DT- 14. 


lowest priced J-user systems with elther 
2 or 6 MG. storage, to 40MG, 8-user 16 
bit systems. 

Add terminals, printers, ond softwore 
and we con fully test and configure your 
system at low prices. Dock nationwide 
by Moore Systems Service. 


IDM-PC Compotible 
IntroducingtheZenith 2-100. tsthenew 
8/16bIt system thots CP/M, PC-DOS. and 
5-100 compotlble. Plus It's backed by 
300 Zenith service centers notlonwide. 
Two bullt-in 320K 5 1/4" drives, 128K 
RAM, optional cotor graphics with control 


colors ond 144.000 dots, five 
expansion Моё, amd o full feor ure 
keyboard: 


Series 5-45D _........... $2198 4, 
Series 5-50 ...._........ 


Scottsdale Systems. 


617 М. Scottsdale Road, Suite В, Scottsdale, Arizona 85257 


= (602) 941-5856 “5 


Call 8-5 Mon.-Fri. 


CLOSED DECEMBER 18 - JANUARY 2, 1983 
Happy Holidays! 


SERVICE/ ORDERING 


INTEGRATION: Prices listed ore fornew equipment In factory sealed boxes with monufocturer's 
warranty. We will pretest your equipment. Integrate your system. configure your software. provide 
бресісі cables. étc for an additional charge. Сой far prices. 


ORDERING: MAIL ORDER ONLY. Prices Isted are for cash. No С.О... We sell on o net 20 
basis ro Forrune 500 companies опа Univentties Charge cards odd 2%. Prices subjed to е. 
product subject to ovollobllity. AZ. residents add 5%. Personal checks roke 3 weeks ro Gear, O- 
restocking fee for returned merchandise. Shipping extra - products ore F.O.D. point af shipment. CP/M 
and MP/M ore registered trademarks of Digital Research. 


SOFTWARE: мезе ой populor CP/M& progroms ot discount. Software sold only with systems not. 


worrontled for sultobility. 


Prices now Inciude free 48 hour burn 
and test and our awn 90 day warranty. 
Plus we Include GCP/M free with eoch 
dual flappy Advontage (while supply 
loss). Call for prices on comparibie 
softwore ond hardwore. 
Advontoge 

Horlzon 64K Quod ..... $2665 
Advantage 


WIS MB: ак... ОТВ 


PRINTERS 


МЕС80223А .................... - $469 
Okidata 82A ................. $409 
Okidata 83A ................. $649 
Okidata 84AP |... $995 
Epson МХВОРТ ............... $484 
Epson MX100 .......... $659 
Tally 460 w/troc .... ..... $659 
Microprism 80 ............... $649 


HIGH SPEED 
Prism 80 “Looded” ...... $4329 
Prism 492 “Looded” _.. $1469° 
Аподех 9504A .......... $1369 
DotoSouth 05-180 _... $1249 
81405 ..,... sene... Сей 


LETTER QUALITY 
NEC 2500* .. 8294495 
МЕС 7700 w/TRAC* . $2499 
Qume 9/45 . $1895 
"Ме offer NEC's with 16K buffers, dual 
interfaces. ond extended worronty-co!l 
for prices. 


| DAISYWRITER 2000 — 


The bes / м — quoliry 
printers, CPS. buffer. В 
mode, 4 interfaces sd. Sub and 


penaipt, Proportional Spad and 
ER mete. Whar SA ча же. 


$1019 


Hayes Smammodem ........ 
Hayes 1200 Loud 


it 


DIABLO 620 

IDS PRISM 132 (COLOR) w/ACCESS 
C-ITOH PROWRITER 8510 AP ............ 
МЕС 3510 SPINWRITER ................ т” 
МЕС 3550 (ІВМ) | 
OKIDATA MICROLINE 83A PRINTER 


| g 1 "| 9 y =y | 
H 


HAYES MICROMODEM I! (APPLE II) 
HAYES SMARTMODEM 300 baud 


| BB 
а э ота а NU 
ң ав э © 9" 9 а. 


s+? „ev. s 


* All Equipment Factory Fresh w/ MFT Warranty 


A SS9SUKIES à JUPP | 

OMEGA Hos A Complete Line of Accessories & 
Supplies far the Apple ЇЇ and many other 
Popular Computers by manufocturers like: 

* D.C. Hyes * Microsoft % Tymac 

*M&R Enterprises * Mountain Computers 

е Kensington Microware ® Practical Peripherals 
° Т.С. Products * Videx 


AA i b, IViIL )l 
OMEGA Stocks Diskettes by: 
• Dysan * Elephant * Maxell е Verbatim 


89.00 MICROSOFT 


е Prices Do Not Include Shipping Charges 


\ 


SALES COMPANY 


SAVEON ... COMPUTERS - MONITORS 


PRINTERS - PERIPHERALS - SUPPLIES " 


Amdek Color I Monitor. 


Our Lowest Price Ever! 


Manufacturers 
Suggested 
Retail Price ~ 


449.00 


IDS 480 Microprism 


NEW "Maisey'" " Print Quality 


А Manufacturers 
Suggested 
Retail Price 


699.00 


LA | m m ғы 4A se аттау \ "^ AA 
LJ ү 1 Ж. 1 ) А; 1 
À А! 1 н "ul m Жү | ТМ 


LAM s 


59.00 AMDEK VIDEO 300 MONITOR ........... 39.00 
1,559.00 AMDEK COLOR III-RGB MONITOR........ 399.00 
159.00 ELECTROHOME 13" RGB HIGHRES........ 549.00 
1,499.00 NEC JB1201M(A) 12" GREEN MONITOR .... 169.00 


USI P-2 12" GREEN MONITOR 
USI P-3 127 AMBER MONITOR 


. э Р в 9$? & т э ee = 


) ' | А А Рр» | ) h ” = , 


SYSTEM. 579.00 


SOFTCARD PREMIUM 


5.00 ORANGE MICRO GRAPPLER + 


Р В 
- 


* а 9" $$ з 9? е › э 9 = 


e Mass. Residents Add 5% Sales Tax 


a E 3 "E 
? | 1 


Omega Caries Software by the following 
companies: 

е American Business Systems ® Ashton Tate 
е Dakin 5 * Innovative Software * Microsoft 
* Sorcim % Stoneware ® Visicorp 


CALL TOLL FREE! 


1-800-343-0873 
Call Tall Free for Ordering. 
All Others call 1617) 229-8464 


CHARGE IT! 
MasterCard / Visa 
WELCOME AT NO 


ҮҮ, à 
Е а | | 4 L 
AL 4% гч ete ? 


EXTRA CHARGE 


At Our NEW Location... 
334 R Cambridge St., Burlington, Mass. 
(617) 229-6464 


ж 


PRICES, SPECIFICATIONS AND 


MERCHANDISE SUBJECT TO 
CHANGE WITHOUT NOTICE 
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Circle 301 on inquiry card. 


AVAILABILITY OF ADVERTISED 


originally presented in an article іп Listing 13: The wire-list program in Pascal. 
Microsystems (Jan/Feb 1982, page 


66), titled "Use Your Computer to ogram wirelist; 


Build a Computer.” Or a a айылын ы ы анына алан -] 
Tho purpose o f this program — Program to process a CP/M file in the form: 

prepare a list of wires to connect the .SOCKET -ICTYPE 

pins of the integrated circuit chips si е ZU SIGNAL, 

and components of a given circuit. To | | 

do this, the program takes as input a € PE asks ey ive "ry name. Яр then еее for an output | 

: А 1 se file name, and produces 3 output files, named BASE.ERR, | 

list of the pin numbers and corre BASE.IC, and BASE.PAR, containing error messages, parts list, and 

sponding signal names for each com- parsed signal-pin list, respectively. the .PAR file, when sorted 

ponent of the circuit. The program’s into alphabetical order, becames a network list which is usefu) 

output бш? # es % x Dub in for wire-wrap, PC layout, error checking, and documentation. 


which all of the pins with the same var 


signal name are grouped together. 
This grouping makes it very easy for 
a technician to connect these pins, 
whether by wire-wrap or printed- 
circuit board. 

Listings 13 and 14 present the pro- 


error : boolean; 
result : integer; 
inname, 

outname : string; 
infile : text; 
errfile : text; 
icfile : text; 
parsefile : text; 


file of input data | 
base file name for output info } 
where data comes from } 
where errors go 

where parts list goes | 
where parsed output goes } 


linenum : integer; 
term : char; 


keeps track of line numbers on input file } 
what terminated each word 

word : string; where getword puts the word it got } 
socket, where socket name goes 

ics, string to save socket and ic type } 
pinname : string; so it is 


gram in Pascal and C. The input file 
used for the comparisons is the coded 
schematic for a Z80 processor board. 
(A copy of the input file is available 
from the authors on 8-inch CP/M 


: . riim 
disk for $5 in case you need it for popom initfiles 


( ask for output file | 


{ it is start of word } 


comparisons with other languages or dummy : string; 
assign (infile, inname) ; 
plementation of the run-time inter- 
readln (outname) ; 
ing fragmentation of the file system. 
rewrite (icfile) ; 
ings had to be made for some of the Procedure check_for_eoln; 
end; 
Разса] program was considerably function start of word(c:char) :boolean; 
fering file input/output (I/O) pro- else 
tempt to write the Pascal program in if (c = chr (13) ) Or (c = 7 m Or (c = сһг(9)) or (c = du then 
( not end of word } 
strings available. The results of our 
{ gets next word into global string word } 
begin 


hardware.) begin — | А 
. write(' Input file name? ^); 
Performance of this program de- readln (inname) ; 
pends very much on the specific im- 
reset (infile); 
writeln; 
face to the operating system. Buffer write (^Ваѕе name of output files: ^); 
sizes and blockin rocedure are 
nfl & P : . assign (errfile,concat (outname, ^.ERR^)) ; 
strong influences, and so is any exist- rewrite (errfjle); 
assign(icfile,concat (outname, ^. IC^) ) ; 
We ran each test ona clean" disk so ecce -— ” Stet 
that seek-time differences would be rewr ite (parsefile); 
minimal. Some changes from thelist- епа; 
r | begin 
compilers. Transporting the program if eoln(infile) then 
to the different C environments was linenum := linenum + 1; 
relatively easy. Implementing the 
TA ; begin 
more difficult because of differences FR Mr те (сай ме оа “жа 
in string abilities and the widely dif- start_of word = false not start of word | 
cedures. We have probably not taken. Sear nb sus cm сенер 
best advantage of every language's ' 
I/O possibilities, and we did not at- а” end_of_word(c:char) :boolean; 
gin 
adherence to “standard” Pascal, end of word :- true it is end of word ) 
which has no strings, because all the езе 
' end of word :- false; 
compilers tested have some type of епа; 
testing are given in table 5 (on page ges, катари d 
323). var 
і : integer; 
Opinions and Impressions while (not start of word(infile^)) and (not eof(infile)) do 
This article is not intended to be a begin Listing 13 continued on page 314 
Text continued on page 320 
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Commitment: 1.To pledge 
or promise to do something. 
e. committal based on trust 
and confidence. 


S.D. Systems commitment to 
high technology continues: 


1. Industry standard S-100 modules. 

2. Enhanced modular features to ease system inte- 
ration 

3. СРМ, MPI MP/M, OASIS and TURBO-DOS compatible 

4, ULTRA FAST CP/M “300” OPERATING SYSTEM 

WITH EXTENDED UTILITIES AVAILABLE NOW! 

е New “XSUB” Features 

е MP/M II File Size Characteristics 

е Supports Multiple Memory Banks 


Circle 379 on inquiry card, 


65-100 
Modular 
Products 


All Modular Products 
CP/M 3*0 compatible.. 


Rests. 

The SBC-200, an advanced single 
board computer using tne 280А, is 
among the most powerful CPU 
cards available. 


Меган еру al 


Enhanced Flexible 
Disk Drive Controller 


The Versafloppy Il is о state-of- 
the-art flexible disk drive con- 
troller. It can interface with the 
most widely used drives in the 
fiald and handle any four drives 
simultaneously, Possible 
combinations are many, including: 
5%" single-sided density 

е 8” single-sided double density 
8” double-sided single density 


PERNAU RAM 
mid in 


Our ExpandoRAM offers state-of- 
the-art dynamic Random Access 
‘Memory from 16K to 256K and 


operates on the industry standard 
bus. Using the Expando- 
RAM, you can operate up to eight 


boards on the same bus. True 
Software bank select and page 
mode features allow the servicing 
of multiple users without 
interference, so you can keep your 
system speed up. Invisible refresh 
and synchronization with wait 
states ensure fast processing. 


The ExpandoRAM is compatible 
with most S-100 Z80A CPUs. 
Combine the ExpandoRAM with 
other SDSYSTEMS boards and you 
have а totally integrated system 
with exceptional capabilities. 


VDB-3024 


On-Board Z80A 
Microprocessor SDSYSTEMS 


VDB-8024 is a state-of-the-art 
video display driver boar 
operating on the industry standard 
S-100 bus and incorporating all 
the capabilities of a stand-alone 
terminal. The on-board 280А 
microprocessor allows control of 
all video functions without inter- 
fering with the CPU board (Тһе 
SBC-200!. More speed. More 
efficiency. 


The CRT-5037 Video Timer and 
Controller used with the Z80A 
provides a glitch free display so 
it's рагі! for your operators to 
read. 


Requird on-board EPROM supplies 


all software control. 
МІРС-4 


Multi-port Communicator 
with Four Serial Ports 


The MPC-4 is an S-100 bus, Z80A 
controlled, ie igen multi-port 
communications board. Its state-of- 
the-art design allows up to 15 
MPC-4s to be addressed from one 


bus, For you, this means that your 
system can grow as your needs 
increase. 


Four buffered RS-232 serial І/О 
channels allow for both multi-user 
and communications арро 
And on-board static RAM allows | 
for basic muiti-task applications 
and can be ex ded. to 2K ВАМ 
through two 24 pin sackets. 


The on-board Z80A acts as your 
гас controller and prevents 
interference to the host CPU. 
Faster response times are the 
result. In.addition, you can use the 
2 М {expandable to 4K} to 
program the system for variable 
protocols and terminals. 


The MPC-4 offers you flexibility 
and expandability for system 
growth as you need it. 


GEIM 3*0 
Cord ithe: as 
Ама аі HDI 


Circle 487 on Inquiry card. 


ІІ ПРАМТАЅТІС PRICES!!! 
FROM DIGITAL DIMENSIONS 


OKIDATA 
|l Ж... inertia ижа; $339 
март ————M КТІ $435 
е-е жай; + грев Кшз з з юле Tee se $709 
*ML-B4(parallel) .................. $1,034 
“Мі-84(сегіс!).................... 61,149 
*Includes Tractor Feed 
ANADEX ОРВО00................... $749 
ANADEX DP9500/9501............. $1279 
ANADEX 9500A/9501A............ $1359 
ANADEX DP9000/9001............. $1209 
ANADEX DP9620A................ $1459 
coto ua d BEDEUTET WE $649 


120 word/min Daisy Wheel, 10 or 12 pitch, 
serial or parallel interface 


DAISYWRITER 2000......$1,015 
Bidirectional 40cps, 48k buffer, 
Centronics, 488, RS232, & C. 
Loop included. 


IDS 
FRENN 01 а. . ge rigen xri rhe $1,219 
Includes sprint mode, dot plot and cut 
sheet guide 
НОИ ИО ounces i ме.) $1,649 
Includes all of above and 4-color graphics 
C.ITOH 
Prowriter (Porallel)................ $479 
Prowriter (бегісі).................. $619 
Prowriter 2 (Porallel)............... $709 
Prowriter 2 (Ѕегіа!)................. $759 
Starwriter FIO.: secarse sheena $1,449 
Printmoster Ғ-10................. $1,699 
FRANKLIN ACE 1000............... $1,849 


Includes 64k memory, 54” disk,and 12" 
monitor. 


E-Z COLOR board........... .... 2230.00 
For the Apple ІІ ог Apple 11 Plus. 
16-Соіог, 256 x 192 resolution. Requires 
3.3 DOS. Includes demo software and 
E-Z COLOR Editor. 

E-Z COLOR board for 5100 Systems 


INTEX TAL :R text-to-speech synthesi- 
zer. Serial: d parallel interface included 


——HPrm TT 31S $280 

| 
Quadram Quadboard w/128k....... $519 
Quadram Quadboard w/192k....... $609 
Quadram Quadboard w/258k....... $899 


DIGITAL DIMENSIONS 


190 Chapel Rd., Manchester, CT 06040 
1-800-243-5222 —Orders Only 


Orders & Info Call —203-649-3611 


MC/VISA welcome, Allow 2-3 weeks for 
checks. COD ok. All prices include UPS 
ground freight in U.S. All orders shipped 
w/in 24 hrs. CT residents add 7%% sales 
tax, CPM is T.M. of Digital Research, Prices 
subject to change without natice. 
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Listing 13 continued: 


check for eoln; 


get (infile) ; { pass by spaces, tabs } 
end; 
if eof(infile) then 
getword :- chr (0) { return end-of-file } 
else 
begin 
і := 1; { assemble the word now } 
repeat 
word[i] := infile^; { build string ] 
i = i +l; 


get (infile); 

check for eoln; 
until (end of word(infile^)) or (eof(infile)); 
if eof(infile) then 

getword :- chr(0) 
else if eoln(infile) then 


getword = chr (13) { return c/r for end of line } 
else 
getword := infile^; ( else return termination character | 
get (infile); 
word[0] :- chr (i-l); ( set string length } 
end; 


end; 


procedure process pin; 
begin 


if word[1] = 787 then [ ignore any word beginning with $ ] 
term :- getword; 
if term <> chr(0) then | if not end-of-file ! 
begin 
if (term - chr(9)) or (term - chr(13)) or (term » ^ 7) then 
begin 
pinname :- word; | save pin name | 
term := getword; read signal name } 


if (term = 7,7) or (term = chr(13)) or (term = chr(0)) then 
output campleted line of signal, socket, ріп 
writeln(parsefile,word,^ ^,socket,^ ^,pinname) 


else 
error := true [ signal name must end іп comma or с/г | 
end 
else 
error := true { pin didn't end in tab, space or с/г 1 
end; 
end; 


begin (* main program *) 
linenum := 1; 
initfiles; 
term := chr (1); | assign non-zero value to term | 
error := FALSE; 
while term <> chr(0) do 


begin 
repeat 
term := getword; { get next word into word ! 
until word[l] = ^.^; е 
socket := word; save IC socket name } 
ics := word; also in another string | 
term := getword; read pin name, probably } 
while (not error) and (term <> chr(0)) do 
begin 
if word[1] = ^-^ then 
ics :- concat(ics,word) | add ІС type to socket string ] 
else if word{l] = ^.^ then new socket name 
begin 
socket := word; Í save new socket name } 
writeln(icfile,ics); 
ics :- word; l save it here too } 
end 
else 


process pin; 

if term <> chr(0) then term :- getword; 
end; 
if error then begin 

writeln(^Error on line ^, linenum); 

writeln(errfile, ^Error on line ^,linenum); 
error :- false; | set back to norma) for next try } 
end; i 
end; Listing 13 continued on page 316 


KAYPRO Il 
PORTABLE 


COMPUTER 
by KayComp: 


Perfect for the Student. Only 26 |b., beats the 

competition on every count: 

. " "n 24 lines on 9” screen (no need to split 
ines 

ғ 400K K on 2 Floppy drives (more storage!) 

» More free software included: PerfectWriter, 
Perfect Speller, Perfect Filer, Perfect Calc. spread 
sheet, Profit Plan finance forecasting, CP/M, 
BASIC, 2-80, 64K 


MICRO-DECISION оу Morrow Designs: 


Perfect desk-top computer. 

* 7-80, 1 Floppy standard, 2nd optional, Optional 
terminal, or Use'your own, 

e CP/M with user friendly ‘‘shell’’ 

* WordStar, SpellChecker, SpreadSheet, Microsoft 
Basic-80 & BASIC 


List $1195 to $1790, Limited Quantily 
$ CALL for availability! 


е Steel case: lightweight, durable, radiation 
shielding! 
List $1795. ......... $ CALL for avallabilityl 
3 GRAPHIC SYSTEMS: 


ZENITH Z-100: Advanced color graphics 
under Z-BASIC. 16 bit (8088) & 8-bit (8085) 
128K RAM, expandable to 768K (Expand to 
192K for опу $180). Runs most iBM-PC soft- 
ware dde (ti rt 1-2 Flop- 
pies, ay warranty. 

List $3249-4099 .............. $ CALL 


Televideo 


. TELEVIDEO 16026: superior graphics 


4 


computer just released. 244,224 pixels, zoom, 
pan, rubberband! 16 bit (8088), 128/256K 
Hardware arithmetic option. Networking capa- 
bility. 2 Floppies 700K CP/M 86 w/Dig. Res. 
Graphics Language. 


pt MERE $ CALL 
TELEVIDEO 1602GH: similar but 10M 
HardDisk. List $6995............. $ CAL 


NORTHSTAR ADVANTAGE: High 
resolution graphics under BASIC Z80A (4МН2), 
16 bit ina porad piy $499, 64K, 2 Flop- 
pies, ard Dis | 

List $3559/4999 .............. $ CALL 


Graphics Peripherals: 105 prism 


PRINTER. 200 CPS, high resol. 
graphics. List$1995 ............. $ CALL 
AMDEK Digital Plotter. 4-color, 
flatbed. 11519949................ $ CALL 

for 


ORDER DESK: OPEN 24 Hours 1 
CA, AK, HI call (714) 781-6566; TELEX: 4 


IBM/APPLE PRODUCTS: 


АМПЕК 3" MICRO-FLOPPY SYSTEM: Dual 
drives, 1M total storage. Micro-diskette fits in shirt 
pocket! List $899 , $CALL 


CORONA HARD DISK: 
5M for IBM . 

10M for IBM . 

5M for APPLE/FRANKLIN . 
10M for APPLE/FRANKLIN . 


PERCOM HARD DISK t/APPLE/FRANKLIN: 
Мех. УЛ, „а $1789 ЮМ. ..$2199 


QUADBOARD trom Quadram: 
QUAD512+ 64K & ser. port , 
QUAD512 + 256K & ser. port 
QUADBOARD: clock, ser., parallel+ 128K . 
QUADSCREEN Super Monitor! 

166 col.x66 line 
QUADCOLORimprove IBM color . 


DAVDNG Hard disks . 
TYMAC printer adapter f/APPLE .. 
GRAPPLER + 


MONITORS: 
NEC 12" green + 
arre pem 
12" AMBER f/IBM . 
АМОЕК І color . , 
АМПЕК Il RGB . 
AMDEK III RGB.. . 
ZENITH 13" RGB . 


.$ CALL 


EAGLE: 

Very highly rated business computer. configured as 
Word Processor at % price of dedicated w.p. (See 
Popular Computing 12/82). CP/M, CBASIC, 
SPELLBINDER w.p. & ULTRACALU are included free!!! 


EAGLE I| 280, 64K, 2Flopples 780K. ... ... 
EAGLE 6 same but 1.6M . .$3199 


EAGLE IV 10M Hard Disk $4799 
Software: Accounting Plus 
ALL 8 MOD only . .$149511! 
Introductory to 


{800)-845-9955 
2-0127 ATTEN: EMD 


TECHNICAL INQUIRIES: (714) 783-1363 
BANK REFERENCE: BARCLAYS BANK OF CALIFORNIA (213) 892-7244 
VISA MASTERCHARGE 


APD, FPO, INTERNATIONAL ORDERS ACCEPTED 


% ы nT.. Р.0. Box 3791, Riverside, СА 92519 


rate, you access , соп 


extensive business background with direct computer experience. The initial interview is free; then it is up to 
YOU to decide how much of the consultant's time you need, and you pay ONLY for professional, objective advice: 


No purchase is required now or later. 


2) HARDWARE: We carry a large variety of business systems, single and multi-user. You are NOT locked into a 
particular concept, or equipment line. You pay ONLY for the equipment. Our pricing is highly competitive and 
reflects identical discount level on all equipment, assuring you that no particular product line will be “pushed.” In- 
stead, the hardware can be matched to YOUR specific needs. And, ALL EQUIPMENT SOLD CAN BE COVERED BY 


OUR SYSTEM SUPPORT PROGRAM. 


3) SOFTWARE: We offer several comprehensive lines of business software, all widely known and very com- 
petitively priced. You can rest assured WE CARRY ONLY SOFTWARE WE ARE ABLE TO SUPPORT: Contract is 
available for each software module you buy from us (see below). 

4) SYSTEM SUPPORT: When you subscribe to our SUPPORT SERVICE you get toll-free access to our Experts, 
who will answer all your questions on time-usage basis. Our Experts are recruited from the Systems Instructor 
lines, and each handles only a single line of software he is thoroughly familiar with, Not only will he know your 
system backwards, but he is also aware of the pitfalls besetting novice as well as experienced users. Our Expert has 
immediate access to a system running your software, so that a 5-minute telephone session with him will be‘more 
cost-effective than a 2-hour tr p to a computer store, or a 2-day wait for your computer salesman! 


COST OF OUR SERVICES: 
1) ASSESSMENT OF BUSINESS COMPUTER NEEDS: Initial interview free, thereafter $30/15 min. (No toll 


within continental USA). 


2) HARDWARE: Once you have reached a decision regarding hardware, we are glad to quote our price. 
3) SOFTWARE: ACCOUNTING PLUS, CYMA (Professional and Accting.), PEACH TREE. Call for prices of in- 


dividual modules. 


4) SYSTEM SUPPORT SERVICE: Special Introductory Offer, Basic Subscription $200/yr for each Hard- 
ware/Software system. Time charged at $10/5 min. unit (Toll-free). 


To Set Up Your Initial Evaluation Call Our Business Division (714) 783-1363 


INTERFACES & MODEMS, ETC. 


Hayes Modems: 


SmartModem 300 . . .— | | | ..... $214 
SmartModem1200 ............. ... .$523 
MicroModemll.......... 2... $269 
MicroModem 100(S-100) . ..$289 
VENTEL RS-232 Modem . .$163 
MICROFAZER printer buffer .,.... . ..... .$139 
— Imulti-users, up to 8 terminals 

2 printers! . . .$239 
sc H DISKETTES by 3M the very best! 
5/4 55.44 (bx). cee eee eee 
8" ss.dd. (10/bx) . .$21 


Call for savings on ribbons, supplies, furniture. 


ADDITIONAL COMPUTERS: 


NEC 
8000РС system: 64K, 1/0, NEC dual Floppies with 
monitor OR color conv. List $2894 ... .$2199 


w/NEC color monitor (RGB) , . $2829 
NEC 6000 personal computer "$ CALL 
МЕС 8000APC. .. .$ CALL 
NEC Software: G/L, AIR, Payri, 

Inv., Job Cost =. . .$249/mod. 
SELECT Word Proc. w/Spell. .. $379 
TELEVIDEO: 

802 64K. 2 Floppies 740K $2599 
802H same, with 10M. ...... $4539 
Software: TurboOos ..... .. 2.5350 
Теіе501. (WordStar + CalcStar) . . $449 
TELEVIDEO 970 Advanced terminal ..$ CALL 


Additional dot-matrix printers: 
NEC-8023A (parallel) 


"22972992229 124222-525923^5^5 


AXIOM 80 col. 30cps, graph., p. . $2 
Okidata 82A (ѕег/рага[е[)................. $ CALL 
Okidata83A 132 col. (sip). ...... —— ...... $649 
Okidata 84-P 200 cps & 50 cps 

correspondence mode .... 


Okidata 84-5 same, but serial , . . 
Mannesmann-Tally MT-160 heavy- 
duty serial or parallel ......... 


Letter-quality printers: 
МЕС351033ср5 serial............. 
NEC 3530 same, parallel . 

МЕС 7710/3055 cps, s/p . 

QUME Sprint-9, full panel ............ 
OIABLO 620 25cps, ser. 


800 48K . 

850 1/0.. 

711717. ............ 

PERCOM Disk w/controller 

2nd Drive . 

EDUCATOR . 

ENTERTAINER . 

ATARI SPECIAL: 800-48K, 810 Oisk, Axiom 
GP100 Printer . 


TERMS: Prices apply to prepaid orders only, include 396 cash discount. Personal checks allow 2 weeks (0 dear. 
Untversities/Forime-500 Companies ONLY 20-4зу net. Califomia residemts add 6% tax. This ad su 
Да change. Offers may be withdrawn without notice. All tems new in 
Ше” S warranty 


persedes ай prior offerings. 
original factory cartons and with full marutac- 


Software not warranted for suitability for Specific usage. 15% restoclung Чеди On ай retummed items; 
no retum on used or damaged items. Software relumable ONLY in UNOPENED ... Add 3% for Handing. ite 
Insurance ($3.95 min ). Now-UPS items (large computers/printers) shipped AIRFREIGHT COLLECT WITHIN * 77745 ONLY nom 


to nearest commercial airport/uuck outlet. 1096 handling charge on foreign orders, packing charges 


TurboDOS is trademark of Software 2009. ZBOA is 


e 5, registered trademark of Digital Research, Microsoft MultiPlan are trademark of Microsott Corp. CYMA is қанты Ч 
fp., 


of 500 inc. WordStar, Әрейбізу, CalcStar, 


is registered trademark 
DataStar, МайМегре are trademark of MicroPro Company. APPLE is trademark nf Apple Computer Inc. 


Listing 13 continued: 


writeln(icfile, ics); { write last of parts list ! 
close (infile, result) ; 

close (errfile, result); 

close (icfile, result) ; 

close (parsefile,result); 

writeln(^Finished"); 


end. 
COMPUTERCENTER" $199 sy па Listing 14: The wire-list program in C. 
PRINTERCENTER" $299 Sug Rel. 
CAB-TEK /* Proqram to process a CP/M file in the form: 
CIVILIZING COMPUTERS .SOCKET -ICTYPE 


800-343-4311 PIN-NO SIGNAL, PIN-NO SIGNAL, 
MASTERCHARGE & VISA ACCEPTED PIN-NO SIGNAL, etc 


DEALER UNGTUBIES: INVITED If not supplied on the command line, the program asks for the 


E CAB-TEK, Inc. input file name. It then asks for an output base file name, and 
Riverside St. Nashua, NH 03062 produces 3 output files, named BASE.ERR, BASE.IC, and BASE.PAR, 
= containing error messages, parts list, and parsed signal-pin list, 
Circle 70 on Inquiry card. respectively. The .PAR file, when sorted into alphabetical order, 


becomes a network list which is useful for wire-wrap, PC layout, 
error checking, and documentation. 


MEMOREX M 


» y #define YES 1 
Flexible Discs #define NO 0 


#define NULL 0 


char error; 


char inname (201, /* name of input file */ 
outname (201; /* base name of output files */ 
FILE *infile, /* channel number of input file */ 
*errfile, /* channel number of error file */ 
*icfile, /* channel number of ic file */ 
BEST PRICES | *parsefile; /* channel number of parse file */ 
int linenum; /* keeps track of line numbers on input file */ 
IN THE U.S. char term; /* what terminated each word */ 
Call for our special dealer char word[40], /* where getword puts the word it got */ 
program. C.O.D.'s accepted. socket [40] , /* where socket name goes */ | 
TOLL FREE (800) 652-8168 ics[40], /* string to save socket and ic type */ 
pinname [40]; /* so it is */ 


In California (213) 901-8881 
| petam 


U.S. EXCHANGE error - NO; 
14831 Bessemer St. linenum = 1; 


Эй: қамшы. Аы данада ыды. | InitFiles(); /* open output files */ 
| while (1) | 
Circle 412 on inquiry card. do 
term = GetWord(); /* get next word into word */ 
: while (*word != ^.^); /* find first period */ 
CP/M COMPATIBLE — CP/M EFFICIENT strcpy(socket, word); /* save ic socket name */ 
= ta word) ; /* also in ic string */ 
€ do 
term - GetWord(); /* read pin name */ 
if (*word = *-^) /* add ic type to */ 
strcat(ics,word); /* socket string */ 
else if (*word -- ^.^) /* new socket */ 


strcpy (socket, word);  /* save socket */ 
fprintf(icfile,"%s\n", ics); 
strcpy(ics, word); 


else 
ProcessPin(); /% process pin/signal pr */ 


e 4 MHz Z-80A CPU е Two banks of 64K RAM ! hi i P 
e Two RS-232 serial ports «Full centronics while (!error) ; 


Ms illite printf("Error on line Sdn, 1inenun) ; 


8 inch drives, single/double density • Real fprintf(errfile, "Error on line %d\n", linenum); 
time clocke 5 volts only at 1.5 amps eCom- error - NO; /* reset for next try */ 
pact size е Source Listings are included ] 


S рай 772 | 
wo 9.00 INSIGHT ENTERPRISES, CORPORATION /* ProcessPin - process next pin/signal pair */ 


ony 373 N.Weslern Ave., Suite 12, ProcessPin ( ) 
Los Angeles, CA 90004,(213) 461-3262 


Oealer, OEM, International Inquiries Welcome Listing 14 continued on page 318 


Circle 199 on Inquiry card. 


Fox & Geller's family of programs will double the value of your 
dBASE ll database management system. 


dBASE II 


Plus 1: 


QUICKCODE " 


The dBASE II Program Generator. 


Generate a customer database in 5 
minutes with QUICKCODE, the dBASE II 
program generator. It's that simple. 

QUICKCODE writes concise programs 
to set up and maintain any type of 
database. Run them as is, or customize 
them in seconds. You still have all the 
power of dBASE ll, and there is no 
programming required. All you have to 
do is draw your data entry form on the 
screen and you're in business. 

What about the programs themselves? 
There are programs to add, edit, delete 
and print records. And there are programs 
to print forms (up to 96 lines by 132 
columns for wide printers), print mailing 
labels, or transfer data to WordStar™/ 
MailMerge'". Want more? How about 
programs to do three kinds of data 
validation, search for records using 
database keys, and generate customized 
menus? 

On top of all that, there are programs 
to work with portions of your database 
using your own selection criteria and 
there are four new data types which are 
not found in dBASE II itself. 

Absolutely the most powerful program 
generator you've ever seen. And the 
easiest to use. 


QUICKCODE: $295.00 


Available From Your Local Dealer 


dBASE II 15 a trademark of Ashton-Tate WordStar and MailMerge is a registered trademark of MicroPro Internationa! 
QUICKCODE, dGRAPH. dUTIL. dSCAN autoGRAPH are trademarks lor Fox & Geller 


Circle 175 on inquiry card. 


Plus 2: 
dGRAPH " 


The dBASE ЇЇ Graphics System 


Now you can combine database and 
graphics. With dGRAPH, by far the 
easiest to use graphics package in 
existence. Just press one key and you've 
got your graph. 

And what graphs! Sales by month. 
Expense budget by division. This year 
versus last year. And each one can be a 
pie chart, bar graph, or line graph. It's up 
to you. 

Advanced features make dGRAPH as 
powerful as it is easy. Features like 
autoGRAPH™, which will automatically 
load dBASE II data, compute scales, draw 
grid lines, and label charts. Then there's 
automatic shading and overlay graphs. 
And more. 


OGRAPH brings your database to life. 
dGRAPH draws graphs on Epson, 
Okidata, and a growing list of other 
popular printers. 


dGRAPH: $295.00 


Plus 3: 
dUTIL " 


The dBASE Il Utility Program 


dUTIL is Fox & Geller's utility program for 
dBASE 11. dUTIL decreases the running 
time of dBASE |І command files. dUTIL 
combines your command files 
automatically to produce a faster running 
time. 

When using dBASE Il, you may often 
find yourself writing the same instructions 
over and over again. With dUTIL, you can 
put these instructions into a standard text 
file using your favorite text editor or word 
processor, and automatically use them in 
as many dBASE fl command files as you 
wish. 

When debugging a dBASE ІІ command 
file with dUTIL, you can have all your 
IF/END IF and DO/ENDDO sequences 
automatically indented and aligned so that 
they are readable. dUTIL will also 
highlight all dBASE ІІ reserved words by 
setting them to upper case. 


dUTIL: $99.00 


FOXSGELLER 


Fox & Geller, Inc. 
РО. Box 1053 
Teaneck, NJ 07666 
201 837-0142 


Listing 14 continued: 
EPROM | n | 
PROGRAMMER a = Gerora o$ "je starting with § «/ 


switch (term) 
for the Apple | case ^ ^: 
^ ^ 
PROGRAMS ЖАЖА PROGRAMS case ХЕ: 
2716 ҚАЙЫ 27128 case "NY: | 
E | str (pinname, word); /* save pin name */ 
MUT 27C16 
2732A J 27C32 term = eo ш /* read signal name */ 
2764 E 27C64 switch (term) 
Completely sell-contained single board fits in any case 8. $ 
иен pnt Program Arnapi ong UIP ce als! case ^п“: 
omplete software supplied is o menu-driven, 4 : " " : и 
friendly, easy to use. flexible and powertul. Has EPROM fprintf(parsefile,"$s $s %s\n",word,socket,pinname) ; 
POWER ON/OFF switch. Conservativel ү designed, well break; 
built, well burned in, well tested, reliable, guaranteed, default: 
all common parts. all ICs in gold-plated sockets, three - қ 
ZIF sockets gold-plated. No jumpers or plugs. Uses error = YES; 
| standard DOS binary files. Turn your Apple into power- break; 
ful software development system for only $395. Excel- } 
lent customer references available. Data sheet and 
catalog of other Apple Il products free. Manual $3.00. break; 
HMS Holster x im 
HM MicroSystems, Inc. a ' 
1455 Airport Boulevard } 4 
Contact your San Jose, California 95110 
loca! dealer (408) 293-3900 } 


Circle 189 on inquiry card /* InitFiles - open all the output files */ 


InitFiles () 
char filename[20]; 
MicroScri pt" 
| р printf("Name of input file -->"); 
Are you wasting valuable time trying to format complex Е 
documents with а word processor or obsolete text formatter? gets ( inname) Н 
ap raat Pis a - ot the a text tormatter specifica if ((infile - fope n(inname, "r")) ш- NULL) | 
esigned for the production of technica! manuals, specifica- : " "o oi я 
dors, and other complex documents. This powerful tool pays printf ( Cant open $n ү inname) ы 
for itself the first time you use it. Featuring: exit(); 
• generalized markup . En text blocks 
® left alignment а footnotes : " : "ү, 
* center alignment е variable line spacing printf ("Base name of output files -->%); 
e right alignment s widow supression gets (outname) ; 
• justification * section numbering ilename á 
° left indention * imbedded documents strcpy (file : Siena) ы Р á 
ә right indention e automatic lists strcat(filename,".IC"); /* make .IC file */ 
* we text imt Pea е. if ((icfile = fopen(filename, "w")) == NULL) 
• underscored tex * symbol processing 2 " , " ‚ ы. 
• proportional spacing • table of contents printf( Couldn't open s\n , filename) ; 
“Ішу definable page e direct printer control exit(); 
е multiple columns е jnitialization profile 
* headers and footers “ page numberin Я 
599 postpaid within U.S., outside EX CA : ts add a „НДЕН; 
posipaid within U.o., outs ж.а i resigents а : а Ч 
6%. Specily CP/M-B0" , CP/M-85 ". MS-OOS*, or PC-DOS", printer strcat (filename,".ERR") ; /* make .ERR file */ 
type; disk format. а А А 
— if ((errfile = fopen(filename, "w")) == NULL) | 
Software Technique printf("Couldn t open ¢s\n", filename); 
6531 Crown Blvd., Suite 3A * San Jose, CA 95120 exit () ; 
(408) 997-5026 
* CP/M-80, СР/М-86 trademarks of Digital Research, MS-DOS strcpy (filename, outname) ; 
trademark of Microsoft. РС-005 trademark of ІВМ Corporation. strcat (filename,". PAR") ; /* make .PAR file */ 


if ((parsefile = fopen(filename, "w")) -- NULL) 
printf("Couldn't open $sMn", filename); 


Circle 377 on Inquiry card. exit(); 


) 


CALL /* GetWord - gets next word into global string word */ 


8003431078 me ЖШ 
FOR THE ito) 
BEST. PRICE с = getc(infile) ; /* get character from input file */ 


Call P.R.I.C.E. for big savings while (!StartOfWord(c) && с != POF) | /* pass by white space */ 
on home computers, software, video ChkForNewLine (c) ; 
cassette recorders, car stereo, home с = getc(infile); 
stereo, portable radios and tape 
| recorders, cordless telephones, and if (c == ЕСЕ) 
answering machines, video games, HandleEOF(); 
tapes, and movies. 
P.R.I.C.E. willbeatany legitimate n a B 
offer on in-stock items. Call our toll- l4 /* assemble the word now */ 
free number now! 800-343-1078. do { | ‚ ‚ 
ІП Ма55. 617-961-2400. мога (1-І = c; /* build string */ 
- с = getc(infile); 
» “ ым | ChkForNewLine (с) ; 
“4 | } while (1EndOfWord(c)); 
- т „ TY PP word(i] = 707; /* tack on end of string char */ 


67 Teed Dr., B183, Randolph, MA02368 


Listing 14 continued on page 320 


Circle 309 on inquiry card. Circle 500 on Inquiry card. e» 


DUALS алы; уе! ae ity 
H | о {па 


— Р - = E. 


TOUGH TO OUTGROW 


Its no surprise so many businesses today are using our 
CompuStar' multi-user microcomputer. All sorts of 
businesses, those at the top and those on the way, know 
that only CompuStar can give them the big system 
performance they'll need as they grow. And they know 
that only CompuStar can deliver that performance at a 
fraction of the cost of most other systems. 


CompuStar’ solves the small business computer 
dilemma. It's ideal for those first time business users who 
need only single-user capability. But it's also perfect 
when those small businesses grow into large 
corporations. That's because CompuStar is truly 
expandable... all the way up to 255 workstations, each 
with its own processor and internal computer memory. 
And that means fast, fast response, even when many 
users are on-line at the same time. 


Whether you're a small business with big plans or a big 


business with an eye for economy, CompuStar’ has the 
that's tough to ogro „the 


i POS possible (о beal Ж. 


bea at. Toug jh to o Оа, 4 


STANDARD FEATURES 


© 350K/750K/1.5 MB workstation disk capacities 

© БАК RAM and twin processors in each workstation 

Ф An easy-to-read 12-inch non-glare screen 

Ф Operator convenience features—numeric keypad and 
visual text highlighting 

® Microsoft' Basic 

© CP/Mt operating software 

Ө Truly multi-user and multi-processor 


STORAGE OPTIONS 

© 10 MB-compact, low-cost and tabletop 

@ 96 MB-80 fixed and 18 removable megabytes 
6 144 MB-reliable, rugged Winchester storage 


CompuStar’ is built and backed by the company that's 
been in the microcomputer business as long as 
microcomputers have been in business. Would you trust 
your business to anything less? titii Tough to 


LI 


7) 


= 


TeleVideo USERS! - 


COGITATE Fast Oump/Restore System for TS 

802H, 806. 

е Back-up files twice as fast as PIP. 

ғ Double the storage, up to 700K/diskette, with 
multiple diskettecapability 


COGITATE Type Ahead With Print Screen 
e Print key prints screen. 
e64charactertypeaheadbuffer. ....$90.00 


COGITATE 2780/3780 Communications System. 
е Communicates with most ІВМ systems. 


ғ Many features for remote job 
entry : .. . . -$400.00 
Turbo00S 
s MULTI-USER , . ...9750.00 
e SEMINARS ‚.$250.00 
CP/M® is registered trademark of Digital Research, Inc. 
TurboDOS is aregistered trademark of Software 2000, Inc. 
PLUS OTHER GOOD TELEVIOEO STUFF! 


COGITATE, Inc. 
SPECIALISTS IN UNIDUE TELEVIDEO SOFTWARE 
24000 Telegraph Road, Southfield, MI 48034 
(313) 352-2345 
VISAIMASTER CARO Accepted 


Circle 83 on inquiry card. 


FEATURES: Zilog Z8671 Microprocessor with on chip 
2K basic interpreter: Full RS-232 and Opto Isolated 20 
MA current toop serial communications with baud rates 
from 110 9600 baud: Three 28 pin JEDEC standard byte 
wide universal memory sockets for up to 48K of on 
board user memory: Prom memory map decoder for 
selection of any ROMIRAM mix between standard 
EPROMS and byte wide static RAMS including the new 
8K x 8 static RAMS: 48 parallel 1/0 lines on board 32 of 
which are pn compatible with industry standard power 
opto I/O modules and have sockets for universal 7400 
style line drivers or R-Pack line terminators: Module bus 
for full expansion: All chips socketed: Industria! grade 
construction. 

Price $325 each Custom and OEM versions also 
available 


LEHMANN & ASSOCIATES 
Р.О. Box 565. Maumee, Ohio 43537 
(419) 891-0687 


Circle 229 on inquiry card. 


9/4” Floppy Disk Drives 
i (Direct IBM® Plug-in) 


TANDON Model TM 100-1. $189* ea. 


TANDON Model TM 100-2. $269* ea. 
12" Green Phospher Zenith Monitor 8109" еа. 


IBM EXPANSION 
BOARDS 


64K Memory 
128K Memory 


192K Memory 

256K Memory 

Floppy Controller 

16K System BD Memory . $ 25" ea. 
MC / VISA or C.O.D. with certified check 
Or money order. Arkansas residents add 
sales tax. 


For information or orders, call 
501-777-9859 


G-H Computer Systems, Inc. 
Р.О. Box 871 е 
* Plus Shipping. 


Circle 177 on inquiry card. 


Hope, AR 71801 


Listing 14 continued: 


return (c); 


) 


/% return termination character */ 


/* ChkForNewLine - see if character is a newline. bump line counter */ 


ChkForNewLine (c) 
char c; 


if (c == ^n’) 
Ііпепсте-ғ; 


/* if new line character */ 
/* bump line counter */ 


/* HandleEOF - take care of end of file condition */ 


HandleFOF() 


fprintf(icfile,"$sWMn",icS); 
fclose(infile); 

fclose (icfile); 

fclose (errfile); 

fclose (parsef ile); 
printf ("\nFinished\n") ; 
exit(); 


| 


/* write out last of parts list */ 


/* close input file */ 
/* close .ІС file */ 

/* close .ERR file */ 
/* close .PAR file */ 


/* go back to operating system */ 


/* StartOfWord - see if c is a start of word character */ 


StartOfWord(c) 
char c; 


switch (c) 1 


case Хп“: 
case ^Nt/: 
case ^ 7. 
return (NO); 
break; 
default: 
return (YES); 
break; 


| 


/% not start of word char */ 


/* it IS a start of word char */ 


/* EndOfWord - see if c is an end of word character */ 


EndOfWord (c) 
char с; 


switch (c) Í 
case “\n’: 


case ^ 7; 
case ^,^: 
return (YES); 
break; 
default: 
return (NO); 
| һгеаК; 
} 
gets(s) 
char sí]; 
int c; 


/* it IS an end of word char */ 


/* not an end of word char */ 


while ((c = getchar()) != HOF && с !- ^n’) 


*SH = С; 


review of these languages апа com- 
pilers. However, in the course of the 
many long hours of fussing with these 
products trying to get them all to run 
the programs, we developed some 
likes and dislikes, which you may be 
interested in knowing. They should 
be regarded merely as opinions. 
First, some observations about the 
Pascal compilers. During the process 


of getting these two programs (espe- 
cially the wire-list program) to run on 
the Pascal compilers, our previous 
enthusiasm for Pascal has diminished 
a bit. It is not as portable as we ex- 
pected. The language itself is basical- 
ly standard, but of the four types of 
Pascal compilers tested, no two of 
them handled file I/O in the same 
manner. Pascal file I/O is clumsy at 


ADVANCED 
ROBOTICS 


The Gomputer Book Gid ae 


“Тһе ONLY Book Club for micro hobbyists” 


Save time and money ~ 
Keep up with the latest in 

computer books and software 
without leaving your terminal! 


Select 5 fact-filled books в; 
for ONLY $295 (values to $103.75) Tj 


List $13.95 


1421 


HOW то 
GET STARTED 


cP/m y 


PLATING THE 
JOCK & BOND 
MARKETS WITH YOUR 
PERSONAL COMPUTER 


1485 ^ 1281 1169 1277 


336 
List $14.95 


1496 


MICROPROCESSOR 
INTERFACING 


“3 € pra H b NES 
44.1: пот ан. ый 


1275 


List $21.95 List$16.95 List $16.95 List $17.95 List $14.95 
зубу т | 
| у MASTER HANDBOOK OF purek MACHINE AND 
Profession il MICROPROCESSOR [| ASSEMBLY 
d CHIPS Ин AN' s LANGUAGE 
[ries dij PROGRAMMING 
ring | 
e with t d | 
Imma Sq = AUS Wo 
| sil 4 E A numo | ! 
RM ж d i V | 
шшен, zi eV — (әт ма i " 4. - - гіт Nase 
1391 1288 1394 554 1195 1200 1388 
List si. 95 List $17.95 List $16.95 List $15.95 List $15.85 (раро) List $13.95 List $16.95 List $15.95 
WORE Tested . Verbal | THE LRSER ^ MAKING 
UTER 35 кк Control EX PE RIME! MTERS ONEY 
wi HA UN. , AITH VOUA 
PERIPHER ^s б“. Programs Microcomputers a MICROCOMPUTER 


А Wee] wr rad uf eite id ih db GA peer 
итн be (of gun. CHEEEXS a Басыз! 


ИВЕ "ибан aptiores п мш md ent CH AC шым р . 
1449 1228 1468 806 1123 4458 4 1506 | 
List $19.95 List $13.95 List $18.95 List $16.95 List $16.95 List $11.95 List $15.35 List $12.95 


7 very good reasons to try 
The Computer Book Club 


Blue Ridge Summit, PA 17214 


* Reduced Member Prices. Save 20% to 7596 on books sure 
to increase your computer know-how 

* Satisfaction Guaranteed. All books returnable within 10 
days without obligation 

* Club News Bulletins. All about current selections—mains, 
alternates, extras —plus bonus offers. Comes 13 times a year 
with dozens of up-to-the-minute titles you can pick from 
* “Automatic Order." Do nothing, and the Main selection 
will be shipped automatically! But . . . if you want an 
Alternate Selection—or no books at all—we'll follow the 
instructions you give on the reply form provided with every 
News Bulletin 

* Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling membership obligation, and 
qualify for discounts on many other volumes 

* Extra Bonuses. Take advantage of added-value promo- 
tions, plus special discounts on software, games, and more 
* Exceptional Quality. All books are first-rate publisher's 
editions, filled with useful, up-to-the-minute information 
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| The аотриіег ІІ 


гараа, Blue Ridge Summit, PA 17214 


(қ-а accept my membership іп Тһе Computer Book Club 
and send the 5 volumes circled below, billing me $2.95 plus 
shipping and handling charges. If not satisfied, I may return 
the books within ten days without obligation and have my 
membership cancelled. I agree to purchase 4 or more books 
at reduced Club prices (plus shipping/handling) during the 
next 12 months, and may resign any time thereafter. 


336 337 554 806 1123 1160 1169 1195 
1200 1205 1228 1251 1275 1277 1295 
1299 1332 1389 1391 1394 1396 1398 1421 
1428 1449 1468 1478 1485 1496 1506 


Name Phone 
Address 

City 

ө.-.---.-.-.......... вір 


(Valid for new members only. Foreign and Canada add 20%. Orders outside U.S. 
or Canada must be prepaid with international money orders in U.S. dollars.) 
This order subject to acceptance by The Computer Book Club. 
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High Resolution RGB Color Monitor 
Designed for the IBM Personal Computer 


FEATURES 

80 characters x 25 lines 

690 dots horizontal resolution 
16 colors 

.31 mm dot pitch tube 
non-glare, black matrix 

plugs directly to IBM PC 


miymimimimimn 


$795. 


Princeton Graphic Systems' new 
г HX-12 high resolution color moni- 
toris designed with an NEC.31 mm 
dot pitch CRT to give you upto 690 
dots horizontal resolution. You 
need not compromise the display 
quality of your system with monitors 
rated at less than the 640 horizon- 
tal dots generated by your IBM PC. 
The PGS HX-12 delivers 16 super 
colors, 80 characters x 25 lines. It 
is the best price/performance PC 
direct drive monitor in the market 
today. Get the PGS HX-12 and 
discover for yourself how well it 
complements your IBM Personal 
Computer. 


СЭ Princeton 
| ған уени 


1101-1 State Road О Princeton, New Jersey 08540 O (609)6831660 O ТХ: 685 7009 PGS Prin. 


rew ағын! ен» ene = арр — Ше 


ње ізін di Resolution T d etd d у-12 RGE 
phic Sys tens High Resolution 88 character HY-12 RGB 
phic Sus tens High Resolution 8@ character ИХ-12 RGB 


phic Systems High Resolution 08 character HX-12 RGH 
Pie festes Mdh Resolution 86 character 00-12 RG 
nit Sus tens High Resolut ion br ПЕ 


жарат ТЕЗІ 
чене Hi character HX- 
phic Systems Hih Resolution 40 character Ш-І2 ИЛ 


80 character display 


Compiled 
Bytes 
Pascal Compilers 
Pascal/Z, Ithaca Intersystems, V4.0 2276 
Pascal/MT + , Digital Research, V5.5 1637 
JRT Pascal, JRT Systems, V2.0 1410 
UCSD Pascal, Softech, IV.03 2373 
UCSD Pascal, Softech, IV.1 with Z80 Native-Code Generator 3398 
Pascal/MT + 86, 8-MHz 8086, Digital Research (floppy disk) 2491 
(hard disk) 2491 
C Compilers 
C, Telecon Systems 1392 
C/80, The Software Toolworks, V2.0 1127 
CWIC, The Code Works, V1.0 1439 
BDS C, BD Software, V1.46 1640 
C, Supersoft, V1.1.0 1118 
Q/C, Quality Computer Systems, V2.0b 1068 
Aztec C, Manx Software, V1.04 1279 
C, Whitesmiths Ltd., V2.1 1366 
C, Infosoft Systems, V2.03 1518 
C86, Computer Innovations, У1.29В (8-MHz 8086) 1271 


*Failed to close output file. Estimated time. 


Memory Compile Execution 
Used Plus Load Time 
(bytes) (seconds) (seconds) 
8052 141 34.0 
11811 86 52.0 
24,194 70 171 
20,805 67 288 
21,830 185 287 
14,192 58.5 51.9 
14,192 50.2 15.1 
6948 169 22.8 
4434 67 24.2 
5393 125 24.2 
7132 37 26.5 
21,338 124 28.0 
8731 89 30.5 
4604 122 30.1 
21,813 296 40.1* 
10,918 176 54.0 
14,464 79 21.8 


Table 5: Performance of the Pascal апа С compilers running a wire-list program that required file reading and writing and simple 
string processing. Memory used includes necessary library routines and p-code interpreters. 


best, and that's one reason why the 
Modula-2 language may catch on. 

The Pascal documentation we re- 
ceived was generally complete but 
overwhelmingly voluminous and, in 
some cases, difficult to read with 
100-plus loose-leaf pages. But then 
Pascal is a big language. Softech's 
four manuals were typeset and nicely 
bound. The Pascal/MT+ and 
Pascal/Z manuals had invaluable in- 
dexes, which we used a lot. 

Wehad few problems in getting the 
wire-list program to run with either 
Pascal/MT+ ог Pascal/Z. On the 
other hand, we had a great deal of 
trouble with both JRT Pascal and 
UCSD Pascal. We could not get the 
text files in JRT Pascal to work and 
finally had to resort to Binary files 
and checking for end of file (EOF) and 
end of line (EOLN) directly. Both 
Pascal/MT+ and Pascal/Z provided 
a convenient means to set the length 
of a string arbitrarily whereas neither 
of the other two did (it cannot be 
done in JRT Pascal, and in order to 
do it in UCSD Pascal, you must turn 
range checking off first). Though ar- 
bitrarily setting the length of a string 
is not something you need to do a lot, 
it was absolutely necessary in order 
for this program to work. 

Weliked the C compilers much bet- 
ter. The file I/O was handled pretty 


«—— Circle 524 on inquiry card. 


much the same with all compilers. 
The only differences were in the 
"getc" and "putc" functions. CP/M 
unfortunately uses a two-character 
sequence (CR-LF) to indicate end of 
line, and Unix uses the single charac- 
ter newline (LF). Because you might 


The degree of 
compatibility among 
the C compilers is 
remarkable in that no 
C standard exists. 


occasionally need to fiddle with a 
binary file, having "getc" and "putc" 
ignore all CR bytes (hex 0D) is in- 
tolerable. To get around this, you can 
do one of three things: (1) provide 
two separate "getc" and  "putc" 
routines, (2) open the file in optional 
Binary or Text mode and have the 
routines remember which mode they 
were in; or (3) consider all files to be 
in the Binary mode. 

None of the compilers support the 
entire Unix Version 7 C language, but 
that would be expecting a lot. The 
degree of compatibility that does exist 
is remarkable since there is no C stan- 
dard. All the compilers support 
“argc” and “argv” and file redirection 
in some way. The Aztec C compiler 


supports "long," "float," and 
"double" types very nicely. Only 
Whitesmiths supports bit fields. 

The libraries included with the 
Supersoft, BD Systems, and Aztec 
compilers were the most complete 
(Supersoft had just about all the func- 
tions one could want, including all 
the various “printf” and “scanf” 
variations). Infosoft and BD Systems 
provided "long" and "float" opera- 
tions but only as function calls (no ex- 
pressions or data types). The Q/C 
compiler was the only one not to sup- 
port structures (a collection of 
variables grouped together under one 
name). 

The fastest compiler was the BD 
Systems C compiler. (Most other 
compilers were still chugging away 
when this one had already gone 
through two compile passes and a 
link and was beginning execution.) 


Turnaround Time 

The complete production cycle 
(compile, test, edit, and compile 
again) is an important consideration 
for programming productivity, and 
we think the compile-plus-load times 
are significant, especially in a profit- 
oriented environment. Hardware im- 
provements such as hard disks and 
disk-simulating memory can in- 
fluence this profoundly. But so can 
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the software environment. Softech's 
UCSD Pascal system and Digital Re- 
search's Speed Programming Package 
for Pascal/ MT + both offer a well- 
integrated environment for program 
editing, which is tied closely with the 
compiler and/or fast syntax checker. 


Compiler Output 

Most of the C compilers produce 
assembly language, which means an- 
other step is required to produce ma- 
chine language. Usually, this extra 
step is a nuisance, but it is an advan- 
tage for incorporating machine-level 
code. This is probably the reason 
why C is experiencing such a growth 
in popularity and portability because 
it is relatively easy to change code- 
generation tables for another type of 
assembly language. Most of the C 
compilers can produce assembly lan- 
guage acceptable to the Microsoft 
M80 assembler, which means there is 
compatibility at the de facto industry- 
standard .REL level (.REL is the 
CP/M file extension for relocatable 


code files). The BDS compiler is fast 
and generates relocatable code direct- 
ly, thus avoiding the assembly-lan- 
guage level entirely. But its output is 
not .REL-compatible. 'Tis a pity! 
JRT Pascal has a remarkably low 
price at $29.95. Whether or not that is 
a bargain depends on the application. 


Programming in C is 
fun, like driving a small 
car: it feels zippy, but 
beware of taking 
corners on two wheels! 


Because it is a p-code interpreter, it is 
slow, but that may not matter for 
many applications. For those who 
want to learn Pascal with a minimum 
investment, it is an excellent value. If 
speed is important, we think you 
should look to a well-supported 
object-code compiler. 


Frustrations and Kudos 

We found Softech's UCSD P-sys- 
tem (p-code) difficult to bring up for 
the first time via a CP/M bootstrap. 
The delivery system is evidently not 
intended for the end user, but rather 
for original equipment manufacturers 
who will have a lot of customizing to 
do anyway. Support from Softech's 
staff was truly outstanding, however. 

We didn't find as much to complain 
about with the C compilers, except 
we couldn't get Whitesmiths' version 
2.1 to close the wire-list files proper- 
ly. In fact, the execution time for 
Whitesmiths C in table 5 had to be 
estimated. The Whitesmiths people 
were notified of the problem, but 
they declined to send us a revised ver- 
sion of their compiler for testing. The 
Whitesmiths compiler is very com- 
plete and provides a lot of flexibility 
at each step in the compilation and 
link process. But this process requires 
five separate programs to go from 
source code to executable code. Its 
robustness seems to make it very 


Tuis Tax PROGRAM WILL 
NOT ONLY SAVE YOU TIME, 


ІТ WILL SAVE YOU MONEY. 


For your Apple™ II, Apple II+, 


Apple Пе, Apple ///, ІВМ PC'", 


TRS-80™, and your Visicaic™. 
With The Tax Templates"" you don't have 


to spend an arm and a leg to hopefully 
save a couple of bucks. For just $89.95 
you get instructions and templates for 
your 1040, Schedules A, B, С, D, E, 6, 
SE, ES, W, and Investment Tax Credits, 
Energy Credits, Child Care Credits and 
much, much more. 


It’s current and it's good. The Tax- 
Templates™ author Barry D. Bayer is 
also the noted author of the monthly 
column Visulating in Desktop 
Computing and has written many 


articles for The Apple Orchard, 
InfoWorld, Creative Computing and 
Microcomputing. 


It will organize, categorize and calculate 
your taxes the way many СРА5 do. 


And just in case you want to nitpicka 
fine point in an IRS ruling, that low 
$89.95 includes the 1982 edition of 
J. К. Lasser’s 328-page book, Your 
Income Taxes. 


Ж Ж Ж Ж 


All you need is your computer, a 
VisiCalc™ program and the simple 
desire to keep your taxes and tax 
preparation time to a minimum. 


Please don't wait until April 14 to order. 


OMEGA MICROWARE, INC. 


222 SO. RIVERSIDE PLAZA 
CHICAGO, IL 60606 
(312) 648-4844 


Templates lates MasterCard and Visa holders order 
toll-free 1-800-835-2246 


Dealer inquiries invited, Purchase of this program may be considered a tax preparation related expense. Apple is aregistered trademark of Apple Computer, Inc. ІВМ PC is a registered 
trademark of BM Corp., TRS-80 is a registered trademark of Radio Shack, VisiCalc is a registered trademark of VisiCorp, inc.. The Tax-Templates and Omega MicroWare are trademarks of Omega Microware, Inc 
(C) 1982 Omega MicruWare, Inc. 
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Compare Prices Before You Buy!! 


COMPUTER SYSTEMS 


МЕС PC-8001A . ae а EDO ^c] 
Products For Apple Computers 


Here are some of the products BISON carries for 
Apple Computers. If you don't see what you want 
here. give us a call. 


16K RAM Card for Apple ll ........ "Trek $ 68 
Microsoft Premium Pack ...... AYTXTTR Iba ДОО 
BISON Add-on Disk Drive 

100% Apple Compatible ,............. $ 279 
Parallel Printer Card with Cable.......... $ 72 
Apple Compatible Parallel Interface ...... $ 65 
D. C. Hayes Micromodem ll ..........,.. $ 279 
Graphics Interface for NEC. Epson....... $ 129 
Microsoft 280 Softcard with CP/M® ...... $ 279 
Videx 80 Column Videoterm. ..,.,........ $ 249 
Videx Enhancer. 5.22... ЗАЩО 
Videx Function Strip. ТТ 299 
For more Apple information. circle reader service card #55 

PRINTERS 


BISON carries all of the major brands of printers. И you 
need he!p choosing the proper printer for your needs. сай 
and talk to one of our Support technicians. 


EPSON MX-80 F/T Type ІІ w/Graftrax ... $ 460 
EPSON МХ-100 with Graftrax ........... $ 625 
NEC РС-8023А Егіс. & Trac. w/Graph.. . $ 485 


NEG 7710-1 .... ҰЛТТА A ga wit UL $2095 
МЕВАЛИ ГОТТОР елат АЕ 52095 
NECITO- IE. УТ ТЕО ees ЛКК. as $2445 
МЕС 7725-1....... ОТЕРИ CE $2445 
Okidata Microline 82А 80 Col ee cess sns $ 439 


Okidata Microline 83A w/Trac. - 132 Col .. $ 639 
Okidata Microline 84P - Parallel.....,.... $ 925 


Okidata Microline 84PS - 200 cps P/S .... $ 999 
C. itoh Prowriter | - Parallel ............. $ 485 
C. Itoh Prowriter | - Parallel/Serial........ $ 525 
C. Itoh Prowriter I| - Parallel............. $ 625 
C. Itoh Prowriter II - Parallel/Serial ....... $ 675 


C. Itoh F-10 Starwriter - Parallel - 40 cps .. 51225 
C. Itoh F-10 Starwriter - Serial - 40 cps ... $1225 


Comrex Daisy Wheel Printer - Parallel .... $ 735 
Comrex Daisy Wheel Printer - Serial...... $ 785 
Comrex Mractor Feed. и о.о. S 195 
For more printer information circle reader service card #56 
MONITORS 


BMC International 

* 12" Green monitor with P-31 phospher 

“15 Mhz’ Excellent for 80 column display 

BMG T24 GreenMontor т 5 89 
* 13" Color Monitor* Audio and Video 

* 270 Line resolution 

BMC 13" Color МОпПЙОГ.,............;. .$ 229 
AMDEK Monitors 

* 12" Green Phospher 

* Non-Glare 

AMDEK Video 300 ,.......... 2-... Call for Price 
* 13" Color Monitor" RGB Input 

* For IBM/NEC/Apple 

АМЕ ЕК СО! ОГАН weenie... oo. «ste. Call for Price 
AMDEK Color | .. seres, Call for Price 


BISON PRODUCTS INC. 


A CALIFORNIA CORPORATION 


NEC 

МЕС 12” Green Monitor ,,,,.....2-..-... $ 169 

МЕС 13" Color МОПЦОГ,.......... "eee $ 325 

МЕС 13” RGB Color Мопїїог............ 5 815 

For more information, cirela reader service card #57 
TELEVIDEO PRODUCTS 


TeleVideo computer terminals and desktop compu- 
ter systems-high price features at low prices. 
TeleVideo TS-802 Computer system 
` 64K, 4 Mhz 2-80А, CP/M® 
* Dual Floppies, 720K Total 
* Same CRT and Keyboard as 
Televideo 950 Terminal 
* Network Expansion Capabilities 
MeleVideo 800... 1...0... Hess $2645 


TeleVideo TVI-950 Term. - Top-of-Line ... $ 875 
For тоге information. circle reader service card #58 


SOFTWARE 


BISON carries software for all business and per- 
sonal computer systems. Just select the software 
you want and call us for our current price. Here are 
some examples of BISON'S Low Prices: 


MicroPro Software 

Call for tremendous savings on MicroPro Software. 
Apple Software 

All APPLE Game and Business software. Select 
the program you want and call for price. 

Save up to 60% off list. 

Accounting Plus by Systems Plus 

For 8" CP/M® 

General Ledger * Accounts Payable * Accounts 
Receivable * Payroll * Inventory ° Sales Order 
Entry * Purchase Order Entry and Point of Sale 


(E T esate PTEPTYeP шала oe се С 5 385 
СЕЕ... . Р осоо 
СИР КД АЛЕ I. аео навонон сы»... ЛОО 
©Л ЛАА ЕИН Ои $1459 
(ӘЛЕ-АНТАРЛЫУ Е м... 0499 
een a mde rer TRAN ea a a ОС $1875 


G/L, A/R, A/P. P/R, POS, INV ,,,,....... 92140 
G/L, A/R. A/P. P/R, S/O, INV ..,,,....... 92140 


G/L. A/R. A/P, P/R, P/O, INV ............ $2140 
G/L. A/R. A/P, P/R. P/O. S/O, INV ,,,.... 92435 
AWS МойШЕв.,.,,......%»»»....<.----. 92685 
SOFTWARE 

For Apple || 

Pick the Apple Combination you need. 
САРЕ. ш т н а $ 276 
(CH gd НИИТИ ESO RODEO DDUOPCOCCO DOC $ 553 
(ЛЕС INV cam. CIPUE Sd S coder: $ 553 
C/E AEAN T ree wed ore 244042221 $ 649 
ЛАМАНЫ Г ШМ ое форт сс Сібе terete йа. 5 649 
ie eH o b MS EDT. ЕССЕ. 7 $ 649 
Visi@alcm scar У К oth rea cae ET $ 199 
МІБІ ее Hee. ees IL. ee $ 199 


dBASE II for 8" or Apple ... Call for Lowest Price 


5-100 PRODUCTS 


Sierra Data Sciences 
5-100 Master/Slave Single Board Computers 


Master - 4Mhz, 280A .............. $ 690 

Slave.» 4.Mhiz, 280406. es $ 625 
Sierra; DAIA CP/M: т $ 160 
Sierra Data BIOS,.... docti coc POCPoCUCC $ 100 
Serra Mapia „и $ 25 
Sierra Data - Winchester Adaptor ........ $ 145 
Sierra Data Turba DOS ................. 5 750 


QT-Systems Mainframes 

5-100 Mainframe and 8“ Drive Enclosures 
* 5-100 Power +8V/16A +16V/3A -16V/3A 
* Drive Power +5V/1A -5V/6A +24V/6A 

* Keyed Power Switch 

“ЕМІ Filter * Filtered Fan 

* Switched Power Outlets 

* 15 - DB25 Cutouts 

* DB37 Cutout * IDS 50 Cutout 

* Hard Disk Power Supply 

* Shielded Motherboard * Rugged Card Cage 
* 955" x 17" x 21" (H x W x D) 


ОТ 6-5! Duall 8 Drives $ 530 
QT:8-8lot: Юша am Drives S $ 560 
QT 12-Slot. Dual 8” DriveS .............. $ 620 


S-100 Mainframe апа 5¥," Drive Enclosures 

* Similar to 8” Mainframe 

“7" x17" x 20" (H x Wx D) 

QT All-in-one 8" Disk Drive Cabinet 
Changeable faceplateallows use of all standard 8" 
floppy and hard disk drives including: 

" Shugart “ NEC 

“Оите * Mitsubishi 

* Tandon (Up to 4 Thin-Line) 

Features: 

* Holds 1-4 8" Drives * Modular Power Supply 
* Power +5V/6A -5V/1A +24V/6A 


List. Price 53288727000” BISON PRICE $295 
Qume #842 (Replaces Data-Trak 8) ...... 5 480 
Tandon Thin 8” Sngl.-Side Dbl,-Density .. $ 382 
Tandon Double-Density ................ $ 465 


WABASH FLOPPY DISKS 


Single-Sided Single Density 
Box ОО Sears m $ 19 


SPECIAL OFFER 


Buy a Case of Wabash 
5-1/4" Diskettes (100 


diskettes to a case) and 
адў You OMY RY З = 


Ав» 9170.00 72 


“We accept Cash, Certified Checks, VISA and MasterCard" 
All merchandise new in factory cartons with manufacturer's warranty 
Coporate and School District P.O.'s accepted subject to credit approval. 
Enclose financial statement with order. 
California residents add Sales Tax. Shipping charges added to all orders. 
"No refunds without prior approval" - Bison credit only on returned merchandise. 
QUANTITIES LIMITED ON SOME ITEMS — PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

For Further Information Please Circle Reader Service # 59 


Send Mail Orders To: P.O. Box 9078-184 e Van Nuys, California 91409 


Orders May Be Picked Up At: 16709 Roscoe Blvd., Sepulveda, California 91406 


For Questions or Phone Orders Сап: 


213) 994-2533 
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large and slow (which may not Бе a 
problem with a hard-disk system). It’s 
a professional's tool, like a Mack 
truck. It takes a long time to get it 
moving and to stop, but it can carry 
the freight. The language itself is 
essentially standard, but unfortunate- 
ly the function names in the library 
are quite atypical. For example, the 
command “printf” is missing, though 
“putfmt” is similar but with different 
conversion specs, as in the following: 


putfmt ("96i Фр” x, str) 
instead of 
printf ("96d 95s", x, str) 


This kind of thing makes portability 
to and from other C systems more 
difficult, especially to Unix-like 
systems. Code generation, however, 
looked good. 

The Aztec C compiler has virtually 
everything except bit fields and in- 
cludes all the extended data types 


such as unsigned, long, float, and 
double, which are missing from most 
of the others. It also has full macro 
substitution in the preprocessor, and 
we found it to have good source com- 
patibility with other C systems except 
for the "getc/putc" problem with 
CP/M mentioned before (use "agetc" 
instead). 

C/80 has unsigned numbers, type 
casts, good debugging aids, and good 
portability of source code to other 
systems and is an all-around solid 
product and good deal at $49. We 
especially appreciated the trace and 
execution-time-profiling utilities that 
came with C/80. With utility pro- 
gram CPROF you can see just how 
your execution time is distributed and 
where the greatest potential is for im- 
provement. 

Q/C has the advantage of coming 
with the source code for the compiler 
(written in C of course), so you can 
see what makes it tick and, in the pro- 
cess, really learn C. 

W e had available for test only two 


IF YOUR COMPUTER'S IMPORTANT TO YOU 


Protect It! 


Without SAFEWARE;" you could be uninsured. For as little as 
$35 a year, SAFEWARE provides complete protection for all 
hardware, media and purchased software. Both business and 
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Circle 502 on inquiry card. 


16-bit compilers (both for the 8086): 
Pascal/MT +86 from Digital Re- 
search and C86 from Computer In- 
novations. Both ran the programs 
without any changes on the first at- 
tempt. C86 seems to have all of the 
features of Aztec C and is claimed to 
be entirely source-level compatible. If 
so, C86 and Aztec C form a nice soft- 
ware bridge between the 8080 world 
and the 8086 world. This is also true 
for Pascal/MT +, by the way. 

Computer Innovations has a code 
optimizer in the works, and Digital 
Research has a C compiler cooking. 
By the time you read this, several 
more exciting products will surely be 
available, especially for the C lan- 
guage, since this field is bursting with 
the labors of love of some very 
talented people who work with C all 
day, then go home at night and work 
with it for fun. 


The Joy of C 

We're not knocking Pascal; its 
place in the world as a versatile and 
safe language is quite secure. But C 
was more fun to work with. Pro- 
gramming in C is a bit like driving a 
small car: it gets the job done quick- 
ly, briefly, and with a minimum of re- 
strictions. It feels zippy and maneu- 
verable. But you can get into a jam if 
you take too many corners on two 
wheels! When it won't run right it can 
be puzzling until you see your 
blunder, a blunder that Pascal might 
have warned you about. It is quite 
possible to write clever, innovative 
code that you may not understand six 
months later. It is equally possible, 
however, to write clear, structured, 
well-documented code that is a 
delight to produce and read. Please 
do so, by all means. m 
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Megabyte 5.25” GENIE Winchester Drives 
I.B.M. е APPLE II PLUS * RADIO SHACK 


D 


10 MEGABYTES 


52599: 


"is: c 
ie: ІШ 


FEATURES 

Precision Manganese-zinc heads 

Average access time 77 ms. 

File sizes 5-20 megabytes 

Power-on self test 

Built-in error detection and correc- 

tion 

* System expandable to eight drives 

* Comes complete with all necessary 
software and hardware 

* No preventative maintenance 
required 

* Built-in fan 

* Operates 110/220 VAC 50-60 Hz 

* One year warranty 

“IBM DOS Personal Computer is a registered Iradermark ot IBM Corporation. 

Appie 19 в registared trademark of Apple Computer, Inc. 


Radio Shack is a гәдімегед trademark o! Tandy С ration: 
CPIM and CP/M-86 are registered trademarks of Опа! Ressarch 


Talk about user friendly... 
Gomprehensive system utilities 
package. 

Allows eight-character names 
to be assigned to virtual 
volumes. 

User can back-up to either 
our 5 +571“ removable Car- 
tridge Drive or to diskettes. 
Mix & match different system 
file types on the same disk. 
System status screen 
messages. 

Up to 16 volumes on-line at а 
time. 

Excellence in Engineering 

Genie Drives were bullt with the user in mind. A 

design backed by many years of experience, the 

Genie Drive is everything a user ever wanted in a 

hard disk. We offer the ultimate in hard disk mass 

storage systems that money can buy. 


= 


ІВМ APPLE l| PLUS | RADIO SHACK 
d + = 
e Supports IBM- | * Supports | available soon 
DOS, СР/М-86, DOS 3.3, ч S.100 n 
PASCAL | CP/M, and 
« Ultra High PASCAL available soon 
Speed DMA е Boot ітот 
data transfers Hard Disk 
e Only uses ona | » Can assign | 
slot in your Hard Disk vol- 
IBM-PC ume to any 
е Allows you to slot or drive | 
run with up to number іп the 
four floppy system | 
disk drives 


Available at your local computer dealer 


CENIE COMPUTER CORPORATION 


31125 Via Colinas #908 * Westlake Village, СА 91362 % (213) 991-6210 
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9.25” Removable GENIE Winchester Cartridge Drive 
IBM Ө APPLE II PLUS e RADIO SHACK € S-100 


The Genie Cartridge Drive is a revolutionary new 10 Megabyte Hard Disk 
Drive that includes a 5 Megabyte removable Winchester catridge. The 
cartridge Drive system simply plugs into your computer, and includes all 
necessary software and hardware. Genie Drives are compat- 


ible with most popular software, 
and each cartridge replaces 
over 30 double-density 
floppy disks. 


Removable Санаа, Imagine, 5 Megabytes in the 
palmof your hand. These small Winchester cartridges 
are only .75 Inches thick and 5.50 inches square. The 
disk itself is completely sealed from the outsideand all 
its hazards by a sliding door that opens only once the 
cartridge is firmly seated inside the drive. Long term 


* 10 Megabytes of on-line storage. availabllity of this cartridge is assured by its adoption 
в | by several well known manufacturers including Dysan 

File sizes to 5 Megabytes. and Memorex, the world leaders in computer mass 
* Power-on self-test. storage media. 
: md back-ups in хаад Talk about userfrigndly я ж 

ystem expandable to в ght drives. Comprehensive system utilities package. 

* Built-in error detection and correction. Allows eight-character names 1o be assigned to virtual 
" i irar volumes. 

NG preventative maintenance required. User Can back-up to any Genle REMOVABLE Cartridge 
* Comes complete with all necessary software Drive, orto diskettes. Mix & Match different system file 

and hardware. types оп the same disk. 
* МТВЕ 8000 Hours. System status screen messages. Up to 16 volumes on- 
line at a time. 

* Built-in fan. 
* Operates 110/220 VAC 50-60 Hz. Avaliable ayong local computer dealer 
в 


One year limited warranty. 


Only 5399 509° 


Maul act ure s gogo od nitall prica. include’ MI required components. 
Сынын ү ІСРТМ-Әбін н registered trade mark o! Digital Research. 

iBM Persea! Compular 14 а геш] tradiormark of IBM Corporation. 
Appia [s artegia ered trademark cil Apple Oozmpular, Inc. 

Radio Shack ig à rela mr m ігасаттагА of Tandy Corpuratian. 

Dyin is a registered trudemark of Dysan Corp. 


CENIE COMPUTER CORPORATION 
31125 Via Colinas #908 » Westlake Village, CA 91362 = (213) 991-6210 


Software Review 


Whitesmiths C Compiler 


Larry Reid and Andrew P. McKinlay 
Datatec Computer Systems Ltd. 
344 Second Ave. S 


Saskatoon, Saskatchewan 
S7K 111, Canada 


C is a high-level structured language that offers a con- 
cise and regular syntax, along with great flexibility. A 
general-purpose language, C’s consistency makes it easy 
to use and remember. Its flexibility allows programmers 
to get very close to machine level when necessary, yet it 


At a Glance 


Name 
Whitesmiths C compiler 


Type 
Compiler for the C programming language 


Manufacturer 
Whitesmiths Ltd. 
Building B 
Parkway Towers 
485 U. S. Route 1 S 
Iselin, NJ 08830 
|201) 750-9000 


Price 
5700, plus 550 media charge 


Format 
RKO5 hard-disk packs, 9-track tape, ЕХО1 8-inch floppy-disks, and 
CP/M single-density single-sided B-inch floppy disks 


Computer 

Versions of the compiler are available for the following operating 
systems and processors: CP/M and derivatives (for Intel's BOBO апа 
8085, Zilog’s 280), Unix, Idris, RSX-11, RT11, RSTS, IAS (LSI-11, 
PDP-1 IJ, VMS (VAX-1 1}, and Versados (Motorola 68000). The 
CP/M version requires at least 60K bytes of memory. 


Documentation 
Two manuals 


Audience 
Serious programmers 
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still retains the features of a high-level language. It en- 
courages programmers to write modular programs, not 
by restricting them to certain language features but rather 
by making modular programs a natural result of thinking 
in C. Its modularity helps programmers when writing 
large applications programs, while its ability to get close 
to the machine level also makes it an excellent systems- 
programming language. Listing 1 gives an example of a 
program written in Whitesmiths’ flavor of C. 

The definitive description of C is The C Programming 
Language by Brian Kernighan and Dennis Ritchie (see 
reference 2). This book contains a tutorial on C, the C 
reference manual, and many examples that demonstrate 
both the C language and a good programming style. The 
reference manual is the definition of the C language. You 
should have some knowledge of programming before you 
read this book. A good review of the C language ap- 
peared in Electronics magazine (see reference 3). 

We have evaluated the Whitesmiths C compiler package 
using the following criteria: amount of language sup- 
ported, portability of the compiler and compiled 
programs, ease of use of the compiler and compiled pro- 
grams, efficiency of the compiler and compiled programs, 
the support offered by Whitesmiths, and the cost of the 
package. (To prevent you from getting lost in the maze of 
jargon, we have included a glossary of compiler terms— 
see the text box on page 334.) 


Contents of the Package 

Whitesmiths' products are available on RKO5 hard-disk 
packs, 9-track tape, КХ01 8-inch floppy disks, and CP/M 
single-density single-sided 8-inch floppy disks. (We re- 
viewed the CP/M-disk version.) The documentation con- 
sists of two printed manuals, bound with plastic rings in- 
side a plastic cover. 

The software itself comes in relocatable form, with an 


Circle 366 on inquiry card. emp 


Information 
about one of the 
world's fastest micros 
is available 
at your fingertips. 


1-800-426-8936 


Call Seattle Computer and receive a free, 
color Gazelle brochure or Visit your local computer store. 


AA COMPUTER 


ІІМ Імішчігі Dre, Seatle, Yis lorige ATHA 


Listing 1: A sample С program that totals the number of lines, words, and characters that are input. 


/* count lines, words, and chars. 
finclude <std.h> 
#define NEWLINE “Ап! 


#define BLANK t t 


in input */ 


#define TAB РАТ 
шаіп() 
{ 
ТЕХТ е; 
COUNT nl, nw, пс; 
BOOL inword - NO; 
nl = hw s no = 0; 
while(EOF != (e = getch())){ 
--no; 
if(c == NEWLINE) 
--nl; 
if(c == BLANK || e == NEWLINE || e == TAB) 
inword - NO; 
else if(inword -- NO)Í 
inword s YES; 
++NW;} 
) 
) 
putfmt("%Zi lines, $i words, $i chars.\n", nl, nw, пес) ;. 


} 


executable version of the linker. Before you сап use апу 
part of the package, you must link the relocatable 
modules with routines from the various libraries, This is 
a nuisance, but only a minor one, especially because it 
allows you to make changes to some aspects of White- 
smiths’ programs relatively easily. Whitesmiths supplies 
some submit files (i.e., files of CP/M commands) with 
the CP/M version to do most of the work of linking the 
programs. 

Whitesmiths C compiler package for CP/M systems 
contains: 


epp, pl, and p2: the three passes of the compiler 
ean: a-natural assembler 

eanat: a-natural translator 

eld80: CP/M link editor 

elib: a librarian program 

erel: a program for inspecting relocatable files 
eclib: a portable subroutine library 

emlib: a machine-dependent subroutine library 
edocumentation 


The Preprocessor pp 

The first pass of the compiler is a macro processor 
(known as the preprocessor), called pp. It interprets cer- 
tain lines in a file as commands. These commands permit 
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definitions of symbols as other symbols (constants), 
definitions of parametized macroinstructions, condition- 
al acceptance or rejection of lines in the input file, and in- 
clusion of other files in a file. 

From the C programmer's standpoint, these facilities 
are most useful. The definition of symbolic constants 
makes programs more readable and more easily modifi- 
able. For example, suppose the value —1 means end-of- 
file in some program. If you have to change the end-of- 
file value, you must recode each —1 individually to en- 
sure that you convert only —1s that mean end-of-file. 
This process is tedious and error prone. If, however, you 
could define the symbol EOF to mean — 1, then to change 
the end-of-file value you need only rewrite the line defin- 
ing EOF as —1. 

Macroinstructions can be used to implement sub- 
routines that do not have to worry about the type (i.e., 
integer, long integer, floating point) of their arguments. It 
is often convenient to put commonly used symbol and 
macro definitions in one file and to use the preprocessor 
to include them with each C source file. For this purpose, 
Whitesmiths supplies a standard header file, called std.h. 
(See listing 1 for examples using some of the preprocessor 
features.) 

Because the preprocessor can evaluate simple condi- 
tions, lines may or may not be compiled, based on condi- 


Now your computer сап say anything and Say it well. 
Introducing the Votrax Personal Speech System. 


Quite articulate. Friendly to humans. 


The unlimited vocabulary Votrax 
Personal Speech System is the most 
sophisticated, low cost voice synthe- 
sizer available today. Its highly 
articulate text-to-speech translator lets 
your computer properly pronounce 
conversational words at least 95% 
of the time. 

For all those 
unusual words and 
proper names, you 
can define an excep- 
tion word table and 
store your own translations. 
And remember, the entirely 
self-contained Votrax PS System 
gets your computer talking 
without using any valuable 
computer memory. 


Designed to look like a printer to 
your computer, the Votrax PS System 
is extremely easy to use. It can be used 
in tandem with your printer without an 
additional interface card. Both serial 
and parallel ports come standard, 
allowing you to connect the Votrax PS 
System to virtually any computer. 
Speech, music and sound effects are 


o only a PRINT statement away. 


Built-in versatility. 


Much more than just a voice 
output device, the Votrax PS System 
lets you mix either speech and sound 
effects or speech and music. À 
programmable master clock and 
350 programmable frequencies 
give you unmatched control of speech 
and sound effects. 

The Votrax PS System offers user 
expandable ROM for custom applica- 
tions, user downloadable software and 
sound effects subroutines for easy user 
programming. Its programmable 
speech rate provides more natural 
rhythm, while 64 programmable 
amplitude levels give you greater con- 
trol of word emphasis. 


What to say after “Hello”. 


Businesses will appreciate spoken 
data transmission, narration of graphic 
displays and unmanned, oral product 
demonstrations. Spoken verification of 
data input will make computers much 
easier for the blind to use. School chil- 
dren can receive comprehensive 


Vohax’ 


The Votrax Personal Speech System 
is covered by a limited warranty. 
Write Votrax for a free copy. 
500 Stephenson Highway, Troy, MI 48084 


Actual size: 12.2" x 4.5" x 2.6" 


Circle 419 on inquiry card. 


computer instruction with voice text- 
books as well as spoken drills and 
testing. And then, late at night, you сап 
make those adventure games explode. 


A quick list. 


D Highly articulate Votrax text-to- 
speech translator. 

D 350 programmable frequencies for 
speech /sound effects. 

O 64 amplitude levels. 

О Simultaneous speech and sound effects 
or speech and music. 

О 8 octave, 3 note music synthesis. 

D Serial and parallel interface standard. 

О User programmable master clock. 

О User defined exception 
word table. 

О User programmable speech 
rate, amplitude and inflection. 

O User expandable КОМ 
for custom applications. 

О User downloadable 
software. 

D 3,500 Мара ег 
input buffer: sub- 
divisible for a printer 
buffer. 

П Internal speaker and external 
speaker jack. 

о Real time clock апа 
8 user defined alarms. 

О Oral power up and error prompting. 

О X-on/X-off and RTS-CTS handshaking. 

O Programmable Baud settings (75-9600). 

О Interrupt driven Z-80 microprocessor. 

о Parallel /Serial interconnect modes. 

D Proper number string translation: the 
number “154” is pronounced “one 


hundred fifty four”. 


To order, see your local computer 
retailer or call toll-free 


1-800-521-1350 


Michigan residents, please call 

(313) 588-0341. MasterCard, VISA or 

personal check accepted. The price is 

$395 plus $4 for delivery. Educational 

discount available. Add sales tax in 
Michigan and California. 


© VOTRAX 1982 


tions existing at compile time. This is a convenient way of 
turning on (or off) debugging output or of compiling 
several slightly different versions of the same program. 
pp is also useful by itself as a general macro processor for 
an assembler because none of its operations are inherent- 
ly dependent on C. It could be used, for example, as a 
macro processor for an assembler. 


The Parser p1 

The С parser, р1, analyzes a. program syntactically, 
reports any errors, and passes flow graphs and parse trees 
to the code generator. Whitesmiths’ parser accepts the 
full set of C commands; including long integers (usually 4 
bytes), floating-point numbers, and structures. 


The Code Generator p2 

An assembly-code generator that creates an assembly- 
language program for the target machine, p2 is the only 
target-machine-dependent program in the compiler itself. 
The CP/M version produces a-natural assembly code; 
a-natural is an assembly language for 8080-type pro- 
Cessors. 

Using assembly language as an intermediate form has 
several advantages. The compiler-writer has a simpler 
interface to many operating systems, because most 
systems have an assembler. You can inspect, or even 
modify, the assembly-language program. This optimiza- 
tion of code after compilation is a good way of obtaining 
programs that are both fast and small. You let the com- 
piler do most of the work, and you can then do what op- 
timization is necessary. 


The a-Natural Assembler an 

The a-natural assembler for the 8080, an, was 
developed by Whitesmiths. For an assembly language, 
a-natural has a rather unique syntax. This syntax is sup- 
posed to make a-natural easier to read and write than or- 
dinary assembly language. (One of the authors, who has 
no experience with 8080 assembly languages, finds 
a-natural easy to read, although we both fear that no 
assembly-language experience can make writing 8080 
code less than frustrating. See listing 2 for a comparison 
of a-natural and standard assembly language.) The out- 
put of an is a relocatable object file, so an can be used as 
an assembler by itself. 


The a-Natural Translator anat 

anat translates a-natural assembly language to stan- 
dard assembly language that is accepted by either the 
ISIS-II asm80 or the Microsoft Macro-80 assembler. It is 
useful for interfacing C or a-natural programs to existing 
8080 code. 


The 8080 Link Editor 1480 

Relocatable object modules produced by an are linked 
by 1480. It also produces an executable machine-language 
program. The input routines may be from several files. C 
supports (or rather, does not prevent) separate compila- 
tion of routines in one program. The linker loads 
modules from any library, if they are needed. By default, 
the CP/M version loads programs starting at location 
hexadecimal 100 in memory. The user can specify a dif- 
ferent starting address and separate loading addresses for 


A Glossary of Compiler Terms 


Compiler writing has become a science. In developing this science, compiler authors have coined many terms or have given old 
terms new meaning. Here is a glossary of some common compiler terms. Nonitalicized words are cross-referenced to other entries 


in this glossary. 


Code generator: The last pass of the compiler. It produces 
either an assembly-language or relocatable machine-code 
version of the high-level program. 


Compiler: А program or series of programs that takes a pro- 
gram written in a high-level language (e.g., С, PL/I, 
ALGOL) and translates it into a low-level language. This 
low-level language is usually, but not always, the assembly 
or machine language of the host computer. 


Compiler-compiler: A program to help write compilers. It 
takes a grammar for a language and generates a parser for a 
compiler. 


Cross-compiler: A compiler that generates machine- or 
assembly-language programs for a computer other than the 
host computer (e.g., a compiler running on a PDP-11 that 
produces machine code for an 8080). 
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Data Type: The logical class of a data item (variable). Some 
data types are string, integer, and floating point. 


Executable: An executable program is a program completely 
ready to run on a computer. 


Flow Graph: A description of some properties of a program. 


Grammar: A high-level description of the syntax, or con- 
struction rules, of a language. 


Library: A special file that contains many useful, and usually 
related, modules or subfiles. The built-in subroutines of a 


language are commonly stored in a library. 


Link Editor: See linker. 


Glossary continued on page 338 
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Kis the FIRST 
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штогтайоп Management System 
professionally engineered... from its inception 
... to operate in the Multr-user, Multrtasking, 


Multi-processing environment. 


INFORMA X is not just another DBMS. 
It is a practical necessity for the 
business initiating computerization. 
As needs expand, systems invariably 
expand, so why be forced to reinvent 
the wheel just because of future 
growth? Any expansion you plan will 
need INFORMA X. Remember, a 
single-user today will be a multi- 
user tomorrow. 


Almost invariably, a business begins 
computerization on a single applica- 
tion, single-user system which im- 
mediately requires expansion. Multi- 
user, multi-tasking and multi-process- 
ing systems become necessary. Un- 
fortunately, software designed forthe 
single-user system can not satisfy the 
needs of the multi-user environment. 
In fact, single-user software is іп- 
herently dangerous to precious rec 
ords in the multi-user situation. Multi- 
processing and multi-tasking require 
professionally engineered software 
solutions for mutual exclusion гес- 
ord lockout, deadly embrace con- 
ditions, asynchronous event con- 
ditions, and run away lockout con- 
ditions, as well as other frightening 
technical problems. The concepts 
necessary to solve these problems 
must be designed into the system 
from its inception... пої as ап addi- 
tion or afterthought. INFORMA X is 


(Й) REGISTERED TRACK MARK 


the first micro DBMS professionally 
engineered for multi-user, multi-task- 
ing and multi-processing. 


INFORMATION MANAGEMENT 
INFORMA X is an Information Man- 
agement System which provides the 
structure for information (data) organ- 
ization and filing to allow for quick, 
efficient storage and retrieval of that 
data. In effect, it provides the most 
sophisticated framework for an ele- 
gant computer filing system. Tradi- 
tionally, database management sys- 
tems are structures designed to assist 
system programmers in their program- 
ming tasks. But the achievement of 
INFORMA X is to provide a program- 
merless environment that allows 
even first-time users to achieve 
professional results in creating pro- 
grams that store information, retrieve 
that information, and report on that 
information in the formats the user 
personally desires. INFORMA X 
uses neither "cryptic statements" nor 
"English type" statements and re- 
quires no "computereze', or other 
computer languages. 


No "Computereze" 
like: BXPNW = MAIL 


No "English type commands" 
like: Find record 5 on drive D: 
in database mail 


No "Cryptic Commands" 

like: pip d:—c:*.??v 
INFORMA X IS FOR THE USER! 
That's why ABACUS DATA will only 
deliver systems fully customized to 
the equipment. Full keyboard func- 
tions, cursor control, etc. Since the 
Security System requires a User 
Name, the system provides individ- 
ualization of function keys, screen 
displays, and keyboard actions for 
each operator. 


MORE THAN USER-FRIENDLY 
Through the use of menu driven, 
screen oriented, tutorial response 
techniques the first-time computer 
user can create, modify or customize 
programs. Through the innovative 
template (screen) system, user ac 
ceptance is immediate. Each of the 
system's five components: THE DATA- 


BASE, THE REPORTER, THE APPLI- 
CATION WRITER, THE SECURITY 
SYSTEM, and THE MENU MAKER 
has been designed to minimize oper- 
ator inputs. Single keystroke com- 
mand structure has been used 
throughout. 


The INFORMA X is an Information 
System. 


Beyond a database management 
system it has lightning fast storage 
and retrieval. To be useful for busi- 
ness it must be fast. 


Beyond a reporter, it converts data 
into the information necessary to 
make business decisions. 


Beyond an application writer, it will 
create, modify, expand, any applica- 
tion...up to 42 math calculations 
permitted for each record. 


Beyond an automatic programming 
system, it is almost totally transparent 
to the user, requires no programming 
skill, yet achieves professional results. 


Beyond a security system, (a neces- 
sityfor business) it separately secures 
The System, The Applications, The 
Records, The. Items and The 
Commands. 


Beyond a menu maker, the user de- 
signs his own help pages for the 
INFORMA X programs and others. 


Beyond an accounting system, it al- 
lows your total processing to be 
AUTOMATED, ORGANIZED, INDI- 


VIDUALIZED, and MODIFIABLE. 


Organizes your information! 


As a demonstration of what our inte- 
grated system can do, we've set up 
modifiable databases that you can 
use. INFORMA X is currently being 
delivered with a simple Accounting 
Package that includes: Payroll, Ac- 
counts Receivable, Accounts Payable, 
Inventory, and General Ledger. 


This fundamental business account- 
ing packageprovides both an example 
of the system's capabilities and an 
incentive to use a totally integrated 
system in your computerized ac- 
counting. 

With other systems, all applications 
and programs are just bits and pieces. 
It takes INFORMA X to tie them to- 
gether, to organize your automation, 
to give you the only database software 
you're ever likely to need. 


PROFESSIONAL SUPPORT 

INFORMA X is not merely a data- 
base management system but it is a 
method of automating information, 
storage, retrieval, and transmittal 
that should mean a new way of 
business life. Weat ABACUS DATA, 
INC. are committed to supplying soft- 
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ware that will enhance your business 
today and tomorrow. We encourage 
your questions and comments and for 
that reason we maintain toll free 
numbers to service you. 


1-800-874-8555. 
In Florida 904-398-8547. 


Dealer and distributor inquiries 
welcomed. 


abacus data, inc. 
1920 San Marco Boulevard 
Jacksonville, Florida 32207 


CURRENT EQUIPMENT 
SPECIFICATIONS 

Z80, 8085, 8080A 

Minimum Memory 52K 

CP/M®, MP/M®, MmmOST®, 
TurboDOS® Operating Systems 
Current delivery customized for all 
TeleVideo®, Osborne®, 
Molecular, Action?, and Altos? 
Computer Systems (Call for others) 
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Glossary continued: 


Linker: Also known as loader or link-editor. A program that 
takes relocatable modules, combines them with any needed 
routines from available libraries, and produces an executable 


program. 
Loader: See linker. 


Macroinstruction: A macroinstruction (or simply a macro) is 
a predefined piece of text that may be inserted as a block into 
some other text. Frequently used pieces of code are often 
made into macros; instead of writing out the code each time, 


the programmer only has to name the macro. Macros may 
have arguments much like subroutines; however, a macro 15 
not the same as a subroutine. Many general assembly- 
language books discuss macros. 


Module: A piece of code. Usually refers to a block of 
machine code. 


Object Module: A module of machine code. The code is 
usually in relocatable form. 


instructions and data (useful for programs that will be 
put into read-only memory). 


The Librarian lib 

The lib program maintains files, known as libraries, 
that contain many other files. The user can create, add 
to, and delete from libraries and can extract names and 
copies of modules in the library. Its primary use is in 
maintaining libraries of compiled subroutines that may 
be connected by the linker. 


The Portable Library clib 

Whitesmiths standard subroutine library, clib, con- 
tains subroutines callable from C and a-natural routines. 
In clib are various routines to do I/O (input/output), 
string handling, memory management, number-to-text 
and text-to-number conversions, and a convenient sort- 
ing routine. The CP/M-dependent clib has a routine to 
allow direct CP/M system calls from C programs. Table 
1 lists some of the routines found in clib. 


The Machine Library mlib 

The machine-dependent mlib library of routines boosts 
the power of the 8080. Most of these routines do arith- 
metic on various types of numbers such as integer, long 
integer, and floating point. 


Documentation 

A set of manuals comes with the compiler. These 
manuals cover all the programs and routines in the pack- 
age. They do not cover the C language itself in any detail. 
Kernighan and Ritchie's The C Programming Language is 
not included in the package but is available from White- 
smiths. You should also be able to find the book at your 
local computer shop or at a university bookstore. 
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Parser: The first or second pass, or program (see 
preprocessor), of a compiler. It produces flow graphs and 
parse trees: to be passed on to the code generator. 


Parse Trees: А description of some properties of a program. 


Preprocessor: If present, it is the first pass of the compiler. 
Typical duties of the preprocessor include macro expansion, 
textual substitution, and passing or not passing lines to the 
output depending on some conditions. 


Relocatable Module: A relocatable module is an object module 
where one or more memory references have not been defined 
(e.g., the destination of a jump or the address of a variable 
hasn't been defined). Using a linker, a relocatable module can 
be made into an executable module that can run anywhere in 
free memory. 


Semantics: The meaning of a program. 


Syntax: The structure of a language. 


Use 

Each program compiled with Whitesmiths C can be 
run under CP/M by simply typing its name. You may 
give additional strings on the command line to be passed 
to the program as arguments. The program may interpret 
these arguments as flags or file names. Flags specify op- 
tional actions or values for the program. For example, the 
flag most commonly used by CP/M users directs the 
nontext output of some of the programs to a file other 
than the default. In all cases, the program supplies a 
reasonable default value. 

Most of Whitesmiths' programs, and all programs nor- 
mally compiled under it, support the notion of com- 
mand-line I/O redirection. This is an incredibly simple 
and powerful tool that allows most normal programs to 
read and write disk files, I/O devices, or the terminal in 
the same manner and without changing the program at 
all. (See the accompanying text box about I/O redirec- 
tion on page 342.) 

A CP/M submit file (command file) for operating the 
compiler is part of the package. This submit file runs each 
pass of the compiler and assembles and links a single C 
source file. C permits, and even encourages, separate 
compilation of each file that makes up a program; how- 
ever, this submit file is inadequate. Also, each pass of the 
compiler can take some flag values from the command 
line to specify optional actions for that pass. The submit- 
file mechanism does not allow the user to conveniently 
set these flags. (We wrote a program to drive the various 
passes of the compiler, the assembler, the librarian, and 
the linker so that a one-line command can perform a large 
number of operations, with a clean, concise, and consis- 
tent syntax. This driver program makes using the com- 
piler much easier.) 
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In order to receive a free 64K memory board or a 192K 
memory board for 544, you must purchase а Quadboard 
with 256K installed by Quadram from an authorized 
Quadram dealer between December I, 1982 and 
February 15, 1983. 


To receive your memory board, send: 


(| The original sales invoice showing dealer name, 
adaress, date purchased, and purchase price. 

(2) Coupon from newspaper or magazine (or rebate 
form available from dealer) completely filled in. 

[3] Proof of purchase (256K label from Quadboard 
box]. 


(4) Warranty card, showing warranty number and all 
information filled in. 

(5) All receipts, coupons, and proof of purchase forms 
must be mailed together in order to qualify for a 
memory board. Must be postmarked no later than 
March 1, 1983, and received b y Quadramb y March 
15, 1983. Void where prohibited or taxed. 


* Quadram suggested retail prices: 
256K Quadboard—$995 
64K Memory Board socketed for up to 192K—$350 
192K Memory Board—$595 
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Мате 
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Cty State LCI 
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[1 64K Memory Board FREE 
L] 192K Memory Board $44.00 


TOTAL 
O Check Enclosed O VISA L1 MasterCard 


Account # ———— Expiration Date 


Offer void where prohibited or taxed by law, Expires February 15, 1983. 
Allow 8-10 weeks for delivery. 


QUADRAM 


CORPORATION 


4357 Park Drive / Norcross, Ga. 30093 / (404) 923-6666 


Listing 2: А comparison of a-natural with assembly language. In 
this example, both programs are a code sequence for subtracting 
two 16-bit integers, one at location x, and the other at location 
4+ de. 


a-natural 

a = *(bez&X) - *(hlzl«de) -> *bo = 
#(be+1) -° *(h1«1) -> ос 

assembly language 

LXI B,X INX B 

LDAX B LDAX B 

LXI H,! INX H 

DAD D SBB M 

SUB M STAX В 

STAX В 


Library of Subroutines 


alloc allocate space on the heap 

cmpstr compare two strings for equality 

cpm do CP/M and CDOS system calls, 

cpystr copy multiple strings 

decode convert arguments to text under format control 
encode convert text to arguments under format control 
errfmt format output to error file 

exit terminate program execution 

fill propagate fill character in buffer 

free free space on the heap 

frelst free a list of allocated cells 

getfiles collect files from command line 

getflags collect flags from command line 

getfmt format input from standard input 


instr 
isalpha 
isdigit 
islower 
isupper 
iswhite 
lenstr 
lower 
max 
min 
notstr 
onexit 
prefix 
putfmt 
putstr 
remove 
scnstr 
sort 
squeeze 
tolower 
toupper 
uname 


find first occurrence in string of characters in set 
test for alphabetic character 

test for digit 

test for lowercase character 

test for uppercase character 

test for whitespace character 

find length of string 

convert characters in buffer to lowercase 
find maximum of two numbers 

find minimum of two numbers 

find first occurrence of character not in set 
call function on program exit 

test if one string is a prefix of the other 
format arguments to standard output 

copy multiple strings to file 

remove a file 

scan string for character 

sort items in memory 

delete character from buffer and compress 
convert character to lowercase if necessary 
convert character to uppercase if necessary 
create a unique file name 


Table 1: Some of the routines supplied by Whitesmiths in the 
subroutine library clib. 
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Language Completeness 

Whitesmiths compiler compiles the full standard C 
languages as defined in Kernighan and Ritchie's book. 
We found only a few very minor syntactic differences, 
and Whitesmiths' compiler recognizes a few extensions to 
the standard. Anyone who has used or is using Unix ver- 
sion 7 C will probably notice no difference at all. 


Portability 

Whitesmiths' compilers run on a number of operating 
systems and processors (see At a Glance text box). Within 
this family of compilers, a few possible portability prob- 
lems remain: 


1. The processor influences the size of an integer for 
each compiler. The 8080-family processors (i.e., the 
LSI-11, the PDP-11, and the MC68000) have 16-bit 
integers; the VAX machine has a 32-bit integer. 

2. The host operating system influences the length of, 
and legal characters in, external identifiers (i.e., sub- 
routine names and global variables). 

з. The 8080 does not necessarily compare 16-bit quanti- 
ties correctly. Therefore, the results of a comparison 
can differ between an 8080 and a PDP-11. (We have 
yet to encounter this problem in actual use.) 


Of course, if you insist on writing programs that use 
absolute memory locations, operating system calls, or 
other machine-dependent features, expect portability to 
suffer. Whitesmiths' documentation has a section full of 
hints to help you write more portable programs. 


Ease of Use 

The submit file supplied by Whitesmiths to drive the 
compiler is adequate for most small programs, but it's in- 
flexible and inadequate for larger programs. Were White- 
smiths' programs not so easy to use individually, it would 
have been very difficult to build the driver program men- 
tioned earlier. (This is a good illustration of the idea of 
software tools, That is, the idea is to write programs so 
that they communicate with other programs in a stan- 
dard way. For further information, see reference 1.) 

Programs compiled by Whitesmiths' compiler are easy 
to use because the command-line arguments and I/O re- 
direction facilities encourage the programmer to write 
programs with an intelligent interface to the user. The 
subroutine library contains some very useful routines 
that can make the programmer's task quite a bit easier, 
depending on the application. (See table 1.) 

While explaining the ease of use of the C language itself 
is beyond the scope of this article, we will make the bold 
statement (without giving any support for our position) 
that C is the best general-purpose programming lan- 
guage. The portable library also contains many other 
useful routines. We make extensive use of it. 


Efficiency 
We'll discuss the classic definitions of efficiency: speed 
and object-code size. The compiler, assembler, and linker 
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boards include parity checking and TO order ОГ for 
a standard RS-232C interface. They information call 


are compatible with all IBM software. 
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We guarantee everything we sell for 30 days — no returns alter 30 days. Defective software will 
be replaced iree. but all other software returns are subject to 15% restocking fee and must be 
accompanied by RMA slip. No returns on game software. unless defective. 
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I/O Redirection 


To some degree or another, all C programs operate with 
certain I/O conventions. The primary notion is the concept 
of standard I/O locations. Most C programs write their out- 
put to “the standard output,” which, by default, is the ter- 
minal. However, with a little bit of wizardry on the com- 
mand line, this output can be sent to a disk file, device, or 
I/O port. Similarly, most C programs will read from “the 
standard input." This too is, by default, the terminal 
keyboard. Again, this can be redirected at run time, so that a 
program that normally reads from the terminal can also read 
from a disk file or device. 


How to Redirect 

The wizardry is the command-line notation. The > 
(greater-than symbol) means "send the output to whatever is 
named next on the command line." The « (less-than symbol) 
means "take input from whatever is named next on the com- 
mand line." For example, pr, a program to print source 
listings, writes its output to the standard output. To send its 
output to a printer on a CP/M system: 


pr filel.c file2.c > Ist: 
while to send it to a disk file: 
pr filel.c file2.c > b:files.out 


We liked this feature; it allows you to string several pro- 
grams together to perform complex tasks. A more esoteric, 
but perhaps more powerful, use of this feature is the follow- 
ing case: suppose you have to do the same series of editor 
commands on several files. Simply create a file, let's call it 


are quite large on the 8080—between 30K bytes and 50K 
bytes. A full 64K-byte CP/M system is almost a require- 
ment to run the compiler. For CP/M users, you almost 
certainly need two 5%-inch double-density drives or an 
8-inch drive. The compiler itself runs relatively fast: a 
large C file (200 lines) can be compiled and assembled in a 
minute or two on a 4-MHz Z80A. The link times, how- 
ever, are another story. Most C programs take 2 to 5 
minutes to link; really large ones approach 10 minutes of 
link time. It's great for catching up on your reading, but, 
more often than not, it's annoying. 


The compiled programs are fast. The figures in table 2 
were given in The C Letter (see reference 5) for a bubble 
sort of a 256-integer descending-order vector, into 
ascending order on a Texas Instruments 3-MHz 
ТІМ5-9900 processor. As table 2 illustrates, C's reputa- 
tion for speed is not unsupported. 

The object-code size of a normal C program under 
CP/M is relatively large. This is because so much (i.e., 
I/O redirection, argument passing, etc.) must be done in 
each program. There is no free lunch: if you want these 
facilities, the code for them has to be somewhere. All is 
not lost, however. If you do not want or need I/O 
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script, that contains the editor commands for each file. This 
isoften easier to do than typing each command because most 
editors have a copy facility. When this is done, type: 


ed «script 


and go get a cup of coffee. All the editing is done auto- 
matically for you. 

There is also a standard place where error messages are 
written. It is always the terminal and is not redirectable. [n 
this way, a program may write error messages even if the 
bulk of the output is being redirected. 


Why Redirect? 

Redirectable output is a very powerful tool. [t means that 
the same program can write to a file, a device such as a 
printer, or to the terminal with no change to the program 
itself. It encourages programmers to write well-defined pro- 
grams with clean interfaces. Simple programs with simple 
interfaces may be strung together by having one program 
write its output to a file, and then having another program 
use that file as input, and so on. Users of the Unix operating 
system can create pipelines like this without intermediate 
holding files. You can save a lot of time and money by doing 
new things with old programs instead of writing new pro- 
grams that work in only one specific case. 

The definitive work on the subject of software tools is the 
book Software Tools by Kernighan and Plauger. (See 
reference 1.) They discuss the concept of stringing together 
programs in depth, and they present many programs that 
have proved themselves to be good building blocks. 


redirection or command-line arguments, the processing 
can be bypassed relatively easily by using a method 
described in Whitesmiths' documentation. This may save 
you about 4K bytes of object code, depending on the 
library routines your program uses. For example, the 
following program is 6K bytes long: 


main( ) 


| 
) 


This program is 2K bytes апа does no argument handling 
or I/O redirection: 


__main( ) 
{ 
} 


A rewriting of the assembler output by an experienced 
assembler programmer can usually result in a 15-percent 
decrease in code size; a careful rearrangement and rewrit- 
ing of the whole program from scratch by the same pro- 
grammer may save another 15 percent. (Note this does 
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Language Time (Seconds) 
Pascal P4 29 
Pascal Birch-Hansen 29 
BASIC Interpreter 240 
BASIC Compiler 12 
fig-FORTH 25 

PUI 

Whitesmiths C 

Whitesmiths C (using pointers) 


Table 2: The results of a bubble sort of a 256-integer 


descending-order vector into ascending order show the speed 
of Whitesmiths C. 


not imply that an assembler programmer will always win 
by 30 percent.) Compilers, unlike humans, do not get 
tired and do not usually make mistakes. With the cost of 
programmers going up and the cost of memory going 
down, the savings of writing in C can only increase. 


Support 

The support we have received from Whitesmiths has 
been good. The company has patiently and courteously 
listened to us and allowed us to speak our piece. The C 
Letter, produced three times a year, is a good forum for 
users of Whitesmiths C products. A users group is also 
being formed. 

The documentation is excellent. The manuals offer a 
clear and concise description of their subject matter. 
They're well organized, so it's relatively easy to find what 
you're looking for. We have found only a few bugs in the 
documentation. Our sole complaint about it is the bind- 
ing. The two manuals are bound in plastic rings with a 
plastic cover. This type of binding is relatively cheap and 
clumsy, and we immediately put one copy of the docu- 
mentation into loose-leaf binders. This is still not ideal 
because the holes for the original binding do not line up 
with a loose-leaf binder and, as a result, the pages tear 


and come loose. It is somewhat annoying that otherwise 
excellent documentation is packaged in a relatively un- 
usable form, especially when so much impractical docu- 
mentation is packaged very smartly. 


Price 

This compiler is expensive. The cost is currently about 
$700. Why pay so much? One must weigh the costs and 
benefits. The salaries of two people for one week almost 
make the difference between Whitesmiths C and another 
leading C compiler and more than cover the difference 
between Whitesmiths C and most Pascals. We feel we 
easily saved that one week's pay in the first month we 
had the compiler. 


Conclusions 

Whitesmiths' C compiler compiles the full standard C 
language and is highly portable, as are the programs writ- 
ten under it. It is easy to use and supports command-line 
I/O redirection. The linker is slow, but most compiled C 
programs are quite fast. The support available and the 
documentation are good. The complete Whitesmiths C 
compiler package is quite expensive, but we feel that it is 
a wise investment for any serious programmer or pro- 
gramming shop. il 
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Software Review 


Analyst and Qsort 
by Structured Systems Group 


Jack L. Abbott 
8525 North 104 Ave. 
Peoria, AZ 85345 


Structured Systems Group of Oakland, California, has 
developed a database/report writer program called 
Analyst and a general-purpose sort/merge utility called 
Qsort. Although the two programs are marketed sepa- 
rately, they are designed to be used together to provide a 
full database management system (DBMS). 

А few words on the system: a DBMS is a program that 
accepts data in a format that you define, processes it as 
you request, and then outputs the data in the report for- 
mat of your choice. Reports may take such forms as 
tables, checks, receipts, invoices, and appointment lists. 

Structured Systems Group states that Analyst is de- 
signed to "keep customer and employee records, sales 
statistics, inventory lists, stock portfolios, schedules, 
name and address lists, student grades, class enrollment 
records, book and record collections, plus many more." 
For many limited tasks of this kind, Analyst alone would 
be adequate. For most applications, however, you will 
need both Analyst and Qsort. 


Documentation 

Two users manuals accompany Analyst. The first, 66 
pages long, offers a clear and detailed description of how 
to generate a program to record the activities of five 
salespeople. It includes computations of commissions, 
subtotals, and totals as well as the formulation and print- 
ing of a tabular report. Each required keyboard entry 
command is listed, along with the video-terminal display 
it produces. À second Analyst manual containing 149 
pages presents information that supplements the first. 
Both manuals give detailed instructions for using the 
CP/M operating system commands that are required to 
support Analyst. 

Structured Systems' outstanding documentation makes 
learning to use the program relatively easy. Even the 
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complex section on report generation is intelligible. (In- 
cidentally, of the six DBMS programs I have reviewed in 
recent months, only this documentation is relatively free 
of typographical errors.) 

To turn to Qsort for a moment, most of the instruc- 
tions for its use appear in the larger Analyst manual, but 
a separate 22-page manual offers additional details about 
using Qsort to sort files that were not produced by 
Analyst. 

Unfortunately, the three manuals lack indexes, which 
would facilitate finding and reviewing descriptions of any 
program function covered in more than one 
manual.(Unless otherwise noted, "Analyst" or "DBMS" 
will refer to the combination of Analyst and Qsort for the 
remainder of this review.) 


Operation 

Analyst is written in CBASIC, a compiler and inter- 
preter from Digital Research. The CBASIC compiler con- 
verts a programmer's high-level statements (source code) 
to nonexecutable intermediate code. When the program 
is run, the compiler translates the intermediate code into 
executable form. Because the Analyst package includes 
both the intermediate code for the program and the 
CBASIC interpreter, you don't need to purchase CBASIC 
or compile the program. 

Analyst runs under CP/M version 1.4 or 2.xx and re- 
quires 48K bytes of RAM (random-access read/write 
memory) and at least one disk drive that can store 300K 
bytes. The parameter file can be modified so the program 
will run on microcomputers with less than 48K bytes of 
RAM, but a dealer should do this for you before you buy 
the package. 

You will need a display of at least 16 lines by 64 col- 
umns, but a 24 by 80 format will improve operation. A 
printer with a formfeed and 80-column print capability is 
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remain the property of the licensor, ОТ. Computer Systems, Inc. of Hawthorne. Calif. 
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Q.T. Products Division 
COMPATIBLE COMPUTER CORP, 
3330 South Third St. West 


Q.T. Systems Division 
GOLDEN WEST COMPUTERS 
60 North 300 West 


TERMS: Cash prepayrnent & 2% discount, COD or net 30 days with prior credit approval. Initial dealer/OEM 
orders must be COD or prepaid (MC/Visa credit card OK). Purchase orders accepted from D&B rated firms. 
Shipping and handlingcharges estimated at $0.50/ib UPS ground and S1.00/tb UPS Blue Label or airfreight. 
Minimum $3.00. Utah residents add sales tax. Export orders welcomed—telex 426382 ITR Ul. 


|| 


0.Т. MINI-SYSTEM PACKAGE— Model 500Р 


$3,995.00 


List $4,995.00—Save $1,000.00 
—Q.T. 574” MINI-FRAME w/6 slot MB 
—Televideo 910 Green CRT 
—Dot Matrix printer (M82A) 


e CP/M standard. Turbodos optional. 

е Reliable Single Card Electronics 

« 280 CPU/Universal ОМА controller 

e Dual Double Sided/Density Drives 

е Memory: 64K RAM & 320K Disk Drive 
e Cables, manuals, Infoware" Utilities | 


0.Т. MAXI-SYSTEM PACKAGE — Model B00P | 


$6,395.00 


List $7,995.00—Save $1,600.00 


—(QT 8" Mainframe with 8 slot Motherboard —Televideo 925 Fuil Featured CRT 
| —Choice of printer: C. Itoh F-10 daisy wheel or Oki data M84P high speed dot matrix (200 cps.) 


| The QT. Maxi-System is an industry standard S-100 expandable microcomputer which is ideal for general 
| business computing, word processing and data base management applications. CP/M operating system is 
| standard. MP/M or Turbodos optional. Unique Infoware" utilities simplify operation and user training. 


• Electranics an Two Cards • 64K RAM Standard e Universal Disk Controller • 2 Megabytes on line 


e 4MZ 280А CPU е Parallel Printer Port • 10-40 MB Hard Disk Option * Expandable to 256K RAM 
“ Filtered Fan е Two А.С. Outlets е Key Lock Switch “ Two Serial Ports 


Package Price Includes Cables, Documentation & «йу Programs. Model 800 alone .................. $4,995 Model 500 alone ............. $3,495.00 
1 ч fob da ARRA NDARI - — LT = ate n = —_— 
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ОТ. MICRO-FRAME"— Series 600 Q.T. MINI-FRAME”—Series 500 Q.T. MAXI-FRAME" — Series 800 


Desk Top-Plain Front Panel 
е 6 to 22 slot Motherboard 
е Full I/O Cutout Array 

„ * Fused EMI/RFI Filter 
е Heavy Duty Power Supply 


(+ 8V@16A + 16V@3A) 
QTC-MF+1 № МВ ...... $499 
QTC-MF+6 6slotMB .... $599 
QTC-MF +8 8 slot MB .... $649 
QTC-MF +12 12 slot МВ... $699 
= QTC-MF +18 18 slot MB ... $799 
QTC-MF + 22 22 slot MB ... $899 


Q.T. PRO-FRAME" —Series 700 
Rack Mount— Constant Voltage 


QTC-RM + 12 12 slot МВ... $799 
ў --- ОТС-АМ +18 18 slot МВ... $899 
=T. maxi-frame” QTC-RM+ 22 22 slot МВ... $999 
3 р | ! "AU 
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Q.T.'s All in Опе“ 


Universal Disk Drive Cabinet 
« Expandable е Accepts all 8" drives 


QT'sunique new disk drive cabinet has been designed to 
accept virtually any 8" drive on the market today from 
Tandon Thinlines to 40 megabyte Quantums. Features 
include interchangeable face plates (Qume, Shugart, 
Tandon, etc.) and "electronics in a drawer" construction 
to simplify installation and maintenance. Heavy duty 
power supply will carry any combination of up to four 
Thinline, two standard, or one hard disk drive with floppy 


Front — Tandon Panel 


Front —no panel 


backup. + 5V@5A, — 5V «1A, + 24V@5A. 
QTC-DDC8 8V-XX w/one faceplate ,........ $399.00 
Replacement Faceplates (Specify ae & 
| number'efdriuis). ав... &...-444-...... $25.00 
‘™ Tandon 4-drive power cable ............... $15.00 
Data Cables available ,.......... .. $20-50.00 


Desk Top—Dual Mini Drives 

е Holds two 5%” Drives 

• Full Cutout Array 

е 6, 8, or 12 slot MB. 

е Fused EMI/RFI Filter 

• Hard Disk Power Supply 
(+ 8\/@16А, + 16V@3A, 

+ 12V@5A, + 5V@5A) 


Desk Top for Dual 8” Drives 


e 6, 8, 12 slot Motherboard 

e Universal Drive mounts 

е Key lock Power Switch 

е Heavy Duty Power supply 
(+ 8V@16A, + 16V@3A, + 5V@5A, 
-БУОЛА, + 24V@5A) 


QTC-MF--MD (Мо MB) .. $699 QTC-MF--DD1 NoMB ..... 9799 
QTC-MF+MD6 6501 MB . $799 QTC-MF + 006 w/6s. МВ .. $899 
QTC-MF--MD8 8 slot MB . $849 QTC-MF--DD8  w/8 s. MB .. $949 


QTC-MF -- MD12 12 slot MB $899 QTC-MF --DD12 w/12 s. MB . $999 


Standard features & Options: АЙ OT mainframes are built on a strong steel chassis with sturdy heavy 
gauge aluminum covers. Heavy duty power supplies have individually fused outputs and are shielded by 
an EMI/RFI filter & line surge protector. Standard VO cutouts include provision for 16 DB 25's, 1DC 37, 2 
DA 15's, centronics parallel. 134 pin and 250 pin IDC ribbon cable connectors. Filtered positive pressure 
cooling fan. Twin AC outlets provide convenient connection for and control over printer and terminal. 
Standard colors are charcoal/light grey to match Televideo terminalis. Optional colors include brown/tan 
and federal spec. ivory at extra charge. Constant voltage power available on most models—add 
$100.00. EIA rack mount rails available on some units—add $95.00. Complete OEM customization 
available on orders of 10 or more units. Contact factory for details and pricing. 
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DUAL 8” HORIZONTAL DRIVE CABINET 
Dimensions: 5"H 17"W 20"D 


Designed to provide basic disk storage 
capacity for S-100 and other computers. 
Low profile permits table top stacking. 


SINGLE 8* VERTICAL CABINET 
Size: 11"H 11"W 18"D 

Perfect add-on disk drive forany 
system. Accepts most brands. 


Qne-DDOSV ........ .$299 QTC-DDC+88H................. $349 
О.Т. "ALL IN ONE" EXPANDABLE DISK DRIVE SUBSYSTEM SPECIALS 
QTC-DDS + 0 with two single sided Siemens Drive (0.5MB) ........... $695 
QTC-DDS + 1 with one double sided Mitsubishi Drive (1MB) .......... $895 
QTC-DDS + 2 with two DSDD Mitsubishi Drives (2MB) .. .-.... 91,495 
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QUADRAM CORPORATION 
QUADBOARD 

The ultimate memory board for the 

IBM, featuring: 


е fully expandable from 64 to 256K 

€ paraltel port 

* asynchronous (95232) serial port — MICROFAZER 

€ clock calendar е buffering from 8 to 64K 

* НАМ disk drive (4 to 32 pages of text) 

SCALL * printer and computer independent 
е parallei/paralie!; serial senal 

INTERF AZER and parallel serial available 

Used as е op aad while you print! 

ә Peripheral bufter SCAL 


е Multi-User Porter Controfiar 
* Computer 10 Expander 

е incompatible Оемсе Irterlace 
€ Peripheral Multiplexer 

ә nata Transler Rate Converter 


DAVONG 
Systems, Inc. 


Description: 
The Davong Systems Memory Card is a convenient RAM memory eapansion 
card for use in the ІНМ Personai Computer. 

The Memory Card may бе placed in any Iree system slot Н is completely 
compatible with all IBM Personal Computer ш and hardware, and runs 
at the same speed as ІВМ UE roduc 

— 64K RAM 52: bim бак RAM $499 
— —256K RAM $599 


Hard Disk System for the 
IBM® Personal Computer. 
ONLY $1595.00 


Description: 5 MEGABYTES STORAGE 
The Davong System's Hard Disk Drive fits conveniently inside the second 
floppy disk location of the IBM Personal Computer chassis, providing more 
than 30 times the сарасіу of a floppy disketle. plus greater speed and 
reliability. 

The 051-50? System is compatible with IBM software, and supports ІВМ 
DO The system includes all necessary components and software for 
мма aon 

5. 10 and 15 Megabytes available 


Perípherals For АП Computers 


PRINTERS 


NEC 
КТ 77107730 $2339 
023A 5 489 
EPSON (Graftrax Plus) 
$CALL 
МИДОР $CALL 
MX-100 . SCALL 
OKIDATA | 
80 го tractor $ 339 
BO wah tractor S 399 | 
В2А no tracior S 439. 
FG with tractor E E 
9 
84A parallel $1029 
ВЗАРА Е 2 51139 
2K Buffer m senal current loop board $ 139 | 
Graphics 82A. 83A $ ?9 
C-ITO | 
F10 Word Quality Printer SMITH CORONA ТР! 
А M a ке ршн Daisywheel/Letter Quality 
€ Letter quality excellence | | ' 

Now Only $1395 NOW ONLY $589 
Prowriter | 120cps (Parallel) . .$ 469 
Prowrlter ! 120cps (Parallei/Serial) . .$ 619 | 
Prowrlter ІІ (136 column) Parallel $ 699 
Prowriter ІІ (136 column) Parallet/Serral $ 749 


G:[IIOPMF 10 59625, в. TAL ...... SITUS 


INTEGRAL DATA SYSTEMS 

PRISM 132 Color printer with all options 
в 200 cps Spnnt Mode 

€ 4-союг printing 

* Fnction Tractor івед 


We Nin all our customers a happy ап prosperous New Year. 


IBM Personal Computer Products 


Double Sided/Double Density 
320K BYTES STORAGE 
ТМ--100--2 


NOW ONLY 


Call for TM-100-4 


. on Dots Horizontal 


Color Monitor 


SPECIAL! 


e Non- -glare screen 
| - e Sharp looking—matches ІВМ. 
Princeton Graphic Systems 


IBM SOFTWARE 


ELA ATTACK 


CALL FOR NEW GAMES 


AT UNBE ATABLE ас PGS—Princeton Graphics Systems 


Hi-resolution, RGB Color Monitor ........ $CAL 
5%" Half Height ‘Slimline’ drives 


VE 
ACCOUNTING SYSTEM 
rre 


CALL FOR SOFTWARE NOT LISTED 


put two floppies in a single slot! ........... SCALL 
DAVONG 5 - 10 - 15M byte 
Hard Disk Systems ................ from $1595 


MAYNARD Conan 
Floppy Disk Controller/with а 


Zenith 2УМ-121 МЕ 15 "MHZ 
NEC 1201 Phosphor, 20 MHZ 
МЕС 1201 Composite, Color .. 
NEC 1201 RGB Color .... 
Amdek 300 Phosphor 

Amdek Composite, Color ... 
Amdek IBM Compabible Color 


€" э 9 € 9 ө * а * *? э * п 


SCOTCH WITHPLASTIC LIBRARYCASES (Boxesof10) | 


9 | VERBATIM DATALIFE SS/DD (Boxes of 10) . $24.95 
VERBATIM DATALIFE 05/00 (Boxes of 10) . $44.95 
ELEPHANT DISKETTES SS/DD (Boxes of 10) $23.95 
ELEPHANT DISKETTES 05/00 (Boxes of 10) $39.95 


Princeton Graphic RGB Color 
BM 


F 
Electrohome RGB  . 
Electrohome IBM Cable | 


Hayes Smartmodem, 300 baud . 
Hayes Smartmodem, 1200 baud ; 
Hayes Chronograph ............... 


Novation D-Cat . 
Novation Auto Cat 


9 + » » 9? 4 3 п * * v э « t а V иа 


sisas | 1200 baud modem 


THE ULTIMATE IBM® 
PERIPHERALS 


Five Function 
Memory/Serial/Parallel/Clock/Joystick 


A / ТМ 
Monte Carlo™ саға 
Up to 1 Megabyte expandable memory 
Full IBM Compatible RS-232 Serial Port 
Full BM Compatible Centronic Parallel Port 
Real-time clock with built-in alarm features | 
Full dual Joystick Port $CALL 


And the Sensational 
on a chip 


I-C-MAGIC " 
GRAPHIC MED/HI RES. SCREEN DUMP 
PRINT SPOOLING UP TO 64K 
TERMINAL EMULATION 
SCALL 


*$ Trademarks of Microcomputer Business Industries Corp. (MBI) 


DISKETTES (5% inch) 


(48 Track single-sided, double density) ...... $26.50 


NEC PERSONAL 
COMPUTER PRODUCTS 
PC-BO01A Lyra аук таи. | 


РС-8012А Modular expansion umi, ro A LO bus емеге, 
diskette adaplor, 32K B Ваг, rea! -ima P clock. е prionty interrupt levels, 
6 stots for additional boards .. Оаа 47 


PC-8023A Dot mains pnnisr— 100 cps, 
bidrectional prnung, proportional prater 
PC-SO31A Qual diserta uri. inciudmg 163K byte deketie drives, 
interface cabia, enclosure ante Operating system .. .. 
€ Gere 
-- 1-4 
NEC h Coe System 
Rason Manager 
-— um ire of МЕС ӘРІ tomers tor te personal campar 
gare 
Peme сан Ог mete tor eter 


with NEW NEC-APC-SCALL 


“NEW SPECIALS 
THE BEST PRICES IN THE NATION 
ON APPLE PERIPHERALS! 


FORTH DIMENSION 
| APPLE COMPATIBLE DRIVES vy 
PEUSIONETDEPAPEIEFEBEANNIDISKEETES ......2::-.::.- 39994 SS $289 


FORTH DIMENSION 

DRIVE WITH CONTROLLER 

(including the Apple DOS Master and manual) : | 
Cel СЕВ @ЕЕ ЕЕ АТ ЧЮ! ИЙЕТТЕб .......... ce dS АГ. $379 


Call for prices on RANA and MICROSCI drives 


All MICROTEK printer cards slashed to clear—$CALL | 
Mountain Hardware CPS Multifunction Сага А ЕТЕТІН $129 f 
| МВ! АРРІ ЕТІМЕ CARD. P 
| WORKS WITH DB MASTER AND VISIDEX E | 
MOUNTAIN HARDWARE COMPATIBLE ................................ $89 
MBI VIP CARD . 


| A THE BEST GRAPHICS CARD 


| AVAILABLE WITH AN ADDITIONAL SERIAL PORT m 1 m i 
ша жы 129 
(PCr ао CEER PARCA oer anar 7 [ae 
| 80 COLUMN CARDS FOR APPLE RAM CARDS T AND G PRODUCTS 
Wesper 80 Card . ... .$259 Davong 16K Card, Microtek, А Game Paddles . 2% 29 
Vision 80 Card (Vista) . $269 and Microsoft 16K Card ALL at.  ......° $ 79 Jovi Sticka Г.Т” ні Сс ТТТ И . $ 44 
Videx 80 Card ,.2 $249 Selecta-port Expander —Ó— a ЕСШЕ. $ 49 
APPLE WORD PROCESSING CALIFORNIA MODEMS FOR APPLE 
Screenwriter ІІ On lines Sensational! ... 8 89 COMPUTER SYSTEMS. H | зң 
Silicon Valley Associates ayes Mice mede |) pees 
r OFID (IEEE 488) In ; Novation Apple Cat $299 
Word Handler Il $159 7430 ла fo Dig. Converter 99 212 АЕН Full Binley (tor Apple Cat 11) .. 9329 
List Handler 5 79 Е 212 Apple Cat $629 
Са! for Continental. Dakin 5. Broderbund. Automated Simula- 212 арлы Alone Auto Са! $599 
tions, Avant-Garde. Edu-Ware. Denver. Howard. Sirius Sensible, 
Synergistic Software. etc MODEM SOFTWARE 
Visiterm $ 79 
JE: TY Transend Il $119 
BUSINESS SOFTWARE BRN TAIN ASCII Express $ 95 
VISICORP, INC. 
Desktop Plan IIl $229  Visidex ‚ $189 HARDWARE CPM FOR APPLE 
Desktop Pian Il S189 Visiterm $ 79 zh Э МЫ unction Card 24 Mcrosott 280 Softcard $269 
visas 5189 Visicalc 3-3 $189 Sugertáiker 3159 
Visiplot $159 Visipak $539 Music System $319 MISCELLANEOUS APPLE PRODUCTS 
Vislirend Visiplot $229 Expansion Chassis 5599 Enhancer II 9.00 
STONEWARE Bos $us | Sup R Mod 5 27% 
DB Master $169 Syste Stem Save 5 79.00 
DB Utlity Pack S 69 | Videx eet Strip 5 69.00 


ERES 


Circle 416. on n inquiry card. 


At a Glance 


Name 
Analyst and Qsort 


Type 
Database management system {DBMS} 


Manufacturer 

Structured Systems Group Inc. 
5204 Claremont Ave. 
Oakland, CA 94618 

(415) 547-1567 


Ргісе 
Analyst: $250; Qsort: 5100 
Total: $350 


Format 

IBM soft-sector 8-inch single-density floppy disk; 5%-inch 
Micropolis double-density, North Star DD, Zerox, Toshiba, Sharp, 
HP-125. Some other formats through dealers. 


essential. Because many program printouts require it, a 
132-column printer is desirable. 

At the start of Analyst, you designate the appropriate 
CBASIC run-time interpreter (for CP/M version 1.4 or 
2.xx) and then specify either a 24-line by 80-column or 
16-line by 64-column display. The program retains these 
selections, and you don't have to reenter them unless you 
make changes in your computer system. Next, the pro- 


Celebrate 
With Us 


~ Have a prosperous 
New Year with Software from CMA 


APPLE II - APPLE /// - TRS-80 - IBM 


Micro Domputer Division 
55722 Santa Fe Trail 
Yucca Valley, CA 92284 
(619) 365-9718 
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Software Required 
CP/M operating system, version 1.4 or 2.xx. Analyst and Qsort 
are furnished in compiled intermediate code accompanied by a 
run-time interpreter. 


Language 
CBASIC 


Computer System 

Any microcomputer with at least 48K bytes of RAM and at least 
one 300К-руге disk drive. А 16-line by 64-column display; 24 lines 
by 80 columns improves operation. Printer required, preferably 
with 132-column print capability. 


Documentation 
Three manuals: one 149 pages, one 66 pages [Analyst]; one 22 
pages (О5оп) 


Audience 
Anyone who owns a microcomputer 


gram asks for the date, and you have the option of enter- 
ing it or hitting a carriage return to save time. 


A Sample Application 

I developed a stock-market record-keeping program as 
a learning exercise and so that I could demonstrate some 
of the program's functions. The program, called STOCK, 
computes stock rates of return and provides information 
the Internal Revenue Service requires for income-tax re- 
porting. The stock-market file consists of five records, 
each including all the descriptive items (called fields) of 
information about one stock. Listing 1 shows the specifi- 
cation for the stock-market record file that I developed 
for STOCK. Analyst records can have up to 50 fields, but 
record length is limited to 255 characters (bytes). The 
total number of records possible is determined by the 
storage available on the system disks. 

Thefirst step in developing the stock-record program is 
defining the input data format. To do this, select the com- 
mand DEFINE A DATA FILE from the menu. Analyst 
asks for the total number of fields in one record and then 
brings up each number field in sequence. Each number is 
accompanied by a program prompt asking the user to 
specify the length and data type of each field. Fields may 
be designated as numeric, integer, alphanumeric, or date. 
Alphanumeric fields can be up to 132 characters (num- 
bers, letters, or spaces) in length. Numeric fields (decimal 
numbers) and integer fields (whole numbers) can be up to 
14 characters (bytes) in length. Dates are stored as 6 
characters. 

To edit the file specification, you enter information se- 
quentially in each field in the record and then go back to 
the beginning and display each field again to make any 
corrections. In other words, Analyst lacks a full-screen 
editing capability. After you complete the file specifica- 
tion, Analyst will print it, but you must have a 132- col- 
umn printer. If you are using an 80-column printer, all 
characters in excess of 80 will overprint at the beginning 
of the line. 


If a man 
answers, don't 
hang up. 

It's us. 

Software Distributors. 

We know, we know— 
you don't think of us for fun 
and games. 

You think we're the distributor 
that can ship you more different 
kinds of CP/M business and util- 
ity software than anybody else. 

That has software for the new- 
est computers, like the IBM PC, 


almost before they're announced. 


That delivers more different 
formats, everything from Apple 
to Zenith, sothat you don't have 
to turn down a sale. 

That gives you the healthy 
discounts and rapid delivery you 
need to make a decent profit. 

It's all true —we are, have, 
can, and do. 


Circle 374 on inquiry card. 


But somehow some of you are 
over looking the fact that we 
can help make things Just as easy 
and profitable for you on com- 
puter games. 

We know that games are 
serious business, and that if you 
don't have them, you can't sell 
them. So we've filled our shelves 
with games for Apple, Atari, the 
TRS-80 and more. Games from 
Avalon Hill, Broderbund, Gebelli, 
Microsoft, On Line, Sirius, who- 
ever —just name it and it's yours. 


All with the 
same deep dis- 
counts, the same 
great delivery and 
the same friendly 
service as мете giving 
you on your CP/M software. 
So if you're ready for your first 
really good time with 
a distributor, give 
us a call. 
software Distribu- 
tors, 10023 Jefferson 
Boulevard, Culver City, CA 90230. 
We're not just fooling around. 


SOFTWARE 
DISTRIBUTORS 


213-204-6620 • 800-252-4025 (СА) 
Telex 182362 ATT: Soft USA Culv 
800-421-0814 


CP/M is a registered trademark of Digital Research 
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Listing 1: A completed file specification under the Analyst program. The uppermost section contains general features including file 
name, record descriptions (in this case, information about stocks), the number of data items (fields) in the record, and the total length 
of each record (all the fields together pertaining to one stock). The bottom section gives a number and name for each field, its position 
in the record (number of bytes into the record to where the field begins), its length, and its type. 


ANALYST FILE SPECIFICATION 


FILE DEFINITION FILE NAME: STOCK.FIL 

DATA FILE NAME: STOCK. DAT 

DATA FILE DRIVE: 8 

DATA FILE DESCRIPTION: STOCK RECORDS 

NUMBER DF ITEMS: 14 

RECORD LENGTH 34 

RECORD SPECIFICATIONS 

ITEM NO — ITEM NAME ITEM POSITION ITEM LENGTH ITEM TYPE 
] DATE PURCHASED 1 b DATE 
2 COMPANY 7 g ALPHA 
5 NUMBER OF SHARES 15 b INTEGER 
4 — DIVIDEND 21 8 NUMERIC 2 DIGITS TO RIGHT OF DECIMAL 
У COST PER SHARE : 2] b NUMERIC 2 DIGITS 10 RIGHT OF DECIMAL 
ё NET COST 33 ] NUMERIC 2 DIGITS TO RIGHT OF DECIMAL 
7 COMMISSION 40 б NUMERIC 2 DIGITS TO RIGHT OF DECIMAL 
8 TOTAL COST 48 7 NUMERIC 2 DIGITS TO RIGHT OF DECIMAL 
9 РЕК CENT RETURN 53 b NUMERIC 2 DIGITS TO RIGHT OF DECIMAL 
10 ПАТЕ SOLD ВИ ё DATE 
11 GROSS SALE PRICE бз 7 NUMERIC 2 DIGITS Т0 RIGHT OF DECIMAL 
12 COMMISSION 72 5 NUMERIC 2 DIGITS TO RIGHT OF DECIMAL 
13 КЕТ SALE PRICE 78 7 NUMERIC 2 DIGITS TO RIGHT OF DECIMAL 
14 МЕТ GAIN OR LOSS 85 i NUMERIC 2 DIGITS Т0 RIGHT OF DECIMAL 


Next, you enter the data for each stock-market transac- 
tion. To do so, select from the menu the command 
CREATE OR MODIFY A DATA FILE. Analyst sequen- 
tially brings up each data-field label as you earlier 
specified it. Then you type in the descriptive items (field 
data) for each stock purchase. Again, Analyst does not 
have full-screen editing capability, so you must return to 
the beginning of the record and display each field sequen- 
tially, making corrections as you go. 

Analyst assigns a record number to each record as it is 
entered, When you are in the EXTRACT mode, you can 
retrieve and display records by specifying the number of 
the desired record. You can also sort the file using a key 
field of your choice and then retrieve a record by entering 
the value of the key field in the desired record. For exam- 
ple, I sorted the STOCK files in ascending alphabetical 
order on the COMPANY field. After selecting the EX- 
TRACT mode from Analyst’s menu, I entered EAL 
(Eastern Air Lines), and Analyst found and displayed all 
fields of the first record that had EAL in the COMPANY 
field. I could have continued and displayed the next 
record in the file by hitting the Return key. 

Listing 2 is asample report produced by Analyst from 
data in the STOCK data file. The best way to establish a 
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report format is to use graph paper. You can specify the 
locations of the headings and the field data that go in the 
body of the report by entering the line number and the 
number of columns from the left margin for each heading 
and data item. There may be as many as five rows for 
each record. This allows you to generate mailing labels, 
which will be printed in a format that is one column wide 
(unfortunately, this is not as fast or inexpensive as print- 
ing multiple-column labels). 

As many as five fields of one record may be designated 
“accumulators.” You can use two other fields to perform 
mathematical operations (+, —, /, *), and the result will 
be deposited in the accumulator. In the STOCK example, 
field 9 (% RETURN) and field 14 (NET GAIN OR LOSS) 
are designated accumulators. Whenever the STOCK 
report is requested, the amount in the DIVIDEND field is 
divided by the amount in COST/SHARE and the quo- 
tient is printed in the % RETURN location. The TOTAL 
COST is subtracted from the NET SALE PRICE, and the 
difference is printed in the GAIN OR LOSS position. 

You can designate additional accumulators to add data 
for subtotals or totals desired. For example, the field data 
in the two IBM stock records NET G OR LS could have 
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New from NRI... 


Industrial Electronics 


Get a head start in the 
emerging technologies with 
practical training in control 
systems, instrumentation, 
robotics, optoelectronics, 
and lasers. Exclusive 
computer-aided instruction! 


Here's the training that gets you into 
the heart of American industry's rebirth. 
Over $5 billion a year will be spent in 
automation alone. ..$2.3 billion in com- 
puterized control systems...$600 million in 
industrial robots and robotics is only just 
getting underway! To help meetthe soaring 
demand for people to operate, maintain, | 
repair, and design these control systems, 
NRI has created the only completetraining | 


in Industrial Electronics for Instrumenta- | 
tion and Control Technicians. М 


Your training includes the TRS-80 color 
computer, the NRI Discovery Lab, interfac- 
ing breadboard, digital multimeter, fre- 
quency counter, computer-assisted training 
programs, audio instruction tape, and 46 
profusely illustrated lessons. 


(TRS-80 is a trademark of the Radio Shack division of Tandy Corp.) 


- Fe" ' 
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with color comp 
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Learn оп Your Own 
Computer 

NRI training is more than lessons... 
it's experiences. You learn by doing, 
using the TRS-80™ color computer to learn 
about control systems, programming, and 
troubleshooting. It comes with special 
computer-aided instruction programs to 
speed learning, is expandable for business 
and personal computing, and is yours to 


‚ keep. And that's just the beginning, 


NRI' exclusive Discovery Lab? is de- 


f signed to interface with your computer and 


special breadboarding card so you build 
demonstration circuitry, "see" inside your 
computer, and follow its operation. You also 
get professional quality instruments, in- 
cluding your own digital multimeter and 
CMOS frequency counter. You'll use them 
during your hands-on training, keep them 
to use in your work. 


No Experience Needed 
Your NRI training is thorough and 
complete. Starts you with the fundamentals, 
builds step-by-step up to the most advanced 
concepts. You learn about automatic con- 
trol and feedback systems, control motors, 


ler. 


—_— Ғғ 


numerical control systems, lasers and 
optoelectronics, robotics, microprocessors, 
instrumentation, computer peripherals, 
and much more. NRI keeps you up with 
technology to make the most of the big 
demand for control and instrumentation 
technicians. 


Send for Free Catalog 

Send the postage-paid card for NRI's 
big electronic careers catalog. There’s no 
cost or obligation, and no salesman will 
call. In it, you'll find complete lesson plans, 
equipment descriptions, and career oppor- 
tunities in this exciting field. You'll also get 
information on almost a dozen other elec- 
tronic courses including Microcomputers, 
Electronic Design, TV/Audio/Video Servic- 
ing, Digital Electronics, and more. Act today 
and get on with your future. If card has been 
used, write to us. 


„ДД 
"Hill. 


We'll give you tomorrow. 


NRI Schools 
McGraw-Hill Continuing 
Education Center 

2939 Wisconsin Ave. 
Washington, D.C. 20016 
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CompuShack /Where Special Prices Are Really Special! 


Data Drive™ for Apple Il, 100% Apple compatible; runs 
DOS 3.3, Pascal, CP/M, etc. 15% more storage by using 
enhancer diskette. 300% faster track-to-track speed. 


$279.00 


SUGGESGED RETAIL PRICE 6429.00 
Drive with controller card . . $359 


UE NEM peius HR ai dm 


Space Saver?" slim line drive for Apple II, 
100% Applecompatible.................... $399 


APPLE Il + Complete System. 

Apple ll + Computer, disk drive and 

controller, 12" monitor, green screen ....... $1599 
APPLE П plus 64K, 280 card, 80 column сага, 

controller, disk drive 163K, green monitor— 


FRANKLIN ACE 1000 COMPUTER— 

Complete System Franklin Ace 1000, 

Apple compatible, 64K, Upper and 

Lower Case Typewriter Style Keyboard, 

72-Key numeric pad, Alpha lock keys, 

Visicalc keys, 50 watt power supply 

and арийсїпїап......................... 61599 
Additional Drive for only $100 (only with 

system purchase) 
8" Drive, controller, power supply, cables, 

cabinet and software 


VERSAcard-multifunction board . .............. $169 
BEER Trans GET eu. iun omes cocos E FIER ode Ed ums $19 
Арріісабіопѕ/ бето 0іѕк....................... 625 
Parallel Printer Card .......................... $69 
БЕРИП ЫҚ м. psn, x кзы. наь р RRS а $75 
PRT-1 with EPSON 80/100 screen graphics 

dump with cable-Craffitti сага... ........... $99 
PRT-1 with NEC 8023 or C.ITOH PROWRITER 

screen Dump Сгарһїс<....................... $99 
ТЖ ЙТ ШЕГИ. RE ROREM 689 
АШК ҮШ ӨШ у... 26-ы ы... 222. 6175 
64K ram card including DOS 3.3 disk 

PEN. ams. ады corres co кисе; iei c $279 
128K ram card including DOS 3.3 disk 

^ jiu ә аюв. я CETT $369 
PASCAL disk emulator .......... ME... rii iai $39 
0053.5 йї1$6Кети!а:ог......................... 659 
Grappler Interface Card ....................... 699 
Bubble Memory pseudo disk, 128К............. $799 

512K arrive soon 
Super Fan and one оиПеЇ................... $59.95 
ШАЛА senses, 252 EIEE A E E $29.95 
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Visicalc Expand Ргодгат. ...................... $59 
VERSAbOX Spooler/buffer 16K Centronics 

сре Теда неа у РИНЕН кост ағыс жаі doc m Shand $199 
VERSAbox Spooler/buffer 16K Centronics 

SNNT eui ee $239 
VERSAbOx Real Time Clock/Display option ....... $129 
16K Memory Modules for VERSADOX ............. $39 
Standard 6 Centronics Parallel Cable 

for EPSON, C-ITOH, NEC, ANADEX, and others..... $22 
Standard 6’ Paper Tiger or Prism Printer cable, 

Parallel Centronics Male ОВ25................. $26 


Miscellaneous cables for various printers. 
Please specify for Qume, Diable, Votrax, 


МЕС Spinwriter or ойһег..................... $26 
secelumheésard ............................. $169 
280 card (no CP/M software included) .......... $149 
Controller for Apple II including hardware 

Lec | olo e e cem Gne orm Dea $115 
ATARI PERSONAL COMPUTER SYSTEM 
КҮЛЕГЕШ ЙЕН ыссы. шылд аайы. масқа 6659.00 
(Mt) oo ны айы зай із 2 ма? ғыс зай 6299.00 
Padala СОПЇТТОШЕГ......................-- $15.95 
Numeric Key Раа .......................... 699.99 
Лео РЬ КОЗИНИН 6459.00 
ЖОР e Ru Briel 22-222... $575.00 


OSBORNE COMPUTER SYSTEM— 
includes CRT, 64K, Dual floppy disks, 
RS-232 port, IEEE-488 interface, Wordstar 
Mailmerge, Supercalc, Mbasic and СР/М........ Call 


EPSON COMPUTERS 
QX-10, 280 CPU with 64K Ram Video Graphics 
Processor, 12" Monitor and many more 


Ғеаімгес............................. 62195.00 
HX-20 Notebook Computer ................ $699.00 
MODEMS 
Micro Мойет!!.......................... $299.95 
Smart Modem 1200 Baud Full Duplex ........ $529.95 
Micro Modem II Manual/Diskette............. $15.00 
Game Paddles... аас ce we 629.95 
беіесі-а-РагЕ.............................. 695.95 
ALTOS 
Computer BOGGS : i.o uo ns ene ewe... $3999 
EAGLE 
Computer System 
Eagle ................................... $2699 
Eagle 111. ........ 63553 Eaglelv.......... 64999 
ADDS VIDEO MONITORS 
View PointA1...... $560  ViewPointA2...... $499 
TELEVIDEO 
оО $599 2912C............. $759 
CORVUS 
SMB'UTWMCHEEEOS wna. wi. o sees $2999 
AO MB. usi $4399 20MB........... $5299 


KAY PRO COMP Il COMPUTER 
2-80 Based CPU-64K ram 9" display, 80 
columns, x24 rams CP/M 2.2, MA-Basic; 
Selectword included,..................... $1699 


Circle 330 on inquiry card. 


SPECIAL OF THE MONTH 


IBMPC 64K, Floppy Controller, 


Color Card &2Drives....... $2750.00 
Taxan Umber Monitor 

High Resolution ............ $149.00 
DISK DRIVES 
TANDON FLOPPY DISK DRIVES 
TA ЫИ ee, оа Bee ee E $189 
po iot Ini sre $249 
TM 100-4 96 ТРЇО5/ОО........................ $379 


DEVONG and CORONA HARD DISK 
Systems for Apple ІІ and IBM PC 


5MB Complete Subsystem................... $1595 
10MB Complete Subsystem.................. $1995 
SHUGART: 
ӘНШ ES 6215 SA800/801........ $379 
ШАЯНЫ eo ga ave 6281 SA850/851........ $535 
SIEMENS: 
FDD 100-5......... 6189 FDD100-8......... 5549 
EOD 200-5 ......... 6259 FDD200-8......... 6449 
QUME 
АЕ РИНЕ к 5270  BT38.............1 $469 
TEAC: 
ЕО5ОА ............ $189 FD55A............ $199 
Е ЫЕ Losses o $269 FD55B............ $279 
МЕНЕ P $269 FD55bE............ $279 
ЕЕЕ; л 4 ous $389 FD55F............ $399 
MONITORS & PRINTERS 
C.ITOH Prowriter рагайві..................... $499 
C.ITOH РгомугїГегсегїай....................... $599 
C.ITOH Prowriter 15" carriage...Parallel.......... $699 
Ғ10 Daisywheel letter quality ................ $1395 
OKIDATA 
eee $459 83A.............. $730 
727 AEN $999 84AS............ $1099 
EPSON 
jo.) REI Lc c LT $469 
MX-BOFT ... е... 6525 МХ4100........... 6699 
AMDEK VIDEO MONITORS 
vigdeo^409 .. . 22.0. $95 Colorll............ $675 
Video-300......... $169 Colorill........... $420 
Co $345 
NEC 
12"огееп<сгееп............................ 6169 
КОН СООТ МОПШОГ........................... 6959 
ИТТ dI A а... с рев 2.» |2ETIT 61799 
МЕС Letter quality printer 7715...... sss. $2399 
РЬШ ............ Сай PC8031A........... Са! 
PC SUIBA .....0...-. Сай PC8023A.......... $479 
PC8055A ........... Call 
CABINETS / POWER SUPPLY 
Dual 8" disk drive cabinet/ps.................. $249 
Dual 54" disk drive cabinet/ps................. $99 
Single 514" disk drive cabinet/ps................ $69 
2 single side double density 8" disk drives, 
cabinet/powersupply..................... $895 


Circle 330 on Inquiry card. 


Comrex 42" Green High 
Resolution Monitor .......... $99.00 
Trump Card from 
PDS Universal ..... $459.00 


ComPuSHACK 


[ГУЫ УУМ = T 


IBM PC Complete System: includes 64K 

IBM-PC with 2 Floppy Disk Drives, Floppy 

Drive Controller, 12" monitor, Color 

Graphics сага. All for опіу.................. $2899 
AST CARD 512K memory board for ІВМ-РС-- 

512K ram, Clock/Calendar, Serial Port, 


Parallel Port. 
EHE LUE mom 6520  512K............ $1199 
AST 1/0 Interface card with Clock/Calendar 

1 Parallel Port and 2SerialPorts.............. $249 


AST COMBO CARD 256K ram, Parallel Port, 
Serial Port, Clock Calendar and 


Battery раск-ир........................... 6599 
MAYNARD ELECTRONICS PRODUCTS 
Floppy Disk Controller ....................... $179 
Floppy Disk Controller w/Parallel Port .......... $229 
Floppy Disk Controller w/Serial Port............ $239 
Memory Card у//256Кгат.................... $499 


PROFIT SYSTEMS 
Memory Board, Multifunction Board with 


ЖА oae skis Ma. MEM gs ME Te $599 
same Board with 542К....................... $799 
BROTHER НЕ-1 

Letter quality Ргіпте”........................... $769 
SMITH CORONA PRINTER ТР-1....................... $569 


HERCULES GRAPHICS CARD 
This card gives you 720 x 350 graphics 
capabilities and it is completely 
compataibie with DOSsoftwarefor only ...... $489 
BIG BLUE 
Dual 1/0 ports, dual processing, Serial port, 
Parallel Port, 5 MHZ 7-80 B, 64K, Hard disk 
interface, Clock /Calendar, let's you run 
existing CP/M software. 
қай... ҚК Т Rad Ours 6479 


WE'RE OPENING RETAIL 
STORES THROUGHOUT THE 
U.S.A. SOON! 


FRANCHISE INQUIRIES WELCOME 


Prices subject to change without notice 
ALL FLOPPIES REPAIRED QUICKLY AT LOW COST 


ComPuSHACK 


2630-H Walnut Avenue, Tustin, CA 92680 
Business Home Computers 


Sales and Service: (714) 730-7207 
Headquarters Telex: 18-3511 Answer Back СОМА 
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Listing 2: A report generated by Analyst. Following instructions from the user, Analyst extracted this data from records of stock 
transactions. See listing 1 for specifications of the stock records. 


COMMON STOCK BALANCE SHEET 


DATE PUR-COMPANY---# SHARES--DIVIDEND--COST/SHARE--NET COST--COMMIS-------- 
TOTAL COST--$ RET---DATE SLD- GROSS SP----COMMIS----- NET 5Р----- NET G OR LS 


12/17/80 EAL i 10. $ 1.00 S 12.9 $1,200.00 6 50.00 
61,250.00 8.33 $ 08/04/81 $1,892.02 6 50.00 $1,042.00 6 -208.00 


03/05/79 ЕХОМ f 100. 5 3.30 $ 27:50 $2,750.00 $ 76.00 


12/17/80 FORD МТВ # ІШІ. © 1.25 6 18,62 $1,862.20 5 49.00 
$1,911.20 6.71 $ 03/16/81 $2,225.98 $ 49.00 $2,176.98 $ 265.78 


11/08/79 IBM {l 28. 5 8:59 5150.00 $3,900.00 5 45.60 
$3,045.00 5.67 $ 03/07/81 $2,850.09 $ 45.00 $2,805.00 5 -240.00 


01/10/81 ІВМ f 50. 5 8.50 5145.00 57,250.00 5 99.00 
57,349.00 5.86 Ф 05/06/81 58,250.00 5 99.00 68,151.00 5 802.00 


©ВСЕ INVITES YOU ТО RALSTON-CLEARWATERS ELECTRONICS 

Y SAVE UP TO 407 air srann names ane REGISTERED TRADE MARKS 
| | FOR PRODUCT INFORMATION CALL (50314794711 

COMPARE: OUR PRICES TH EN « ORDER TOLL-FREE 
"OUR SERVICE * 800-547-2492 

IN OREGON CALL (503) 479-4711 


64K Computer, Disk Drive w/cont. & Apple DOS, 12" Zenith, 70 col. Muse Super Телі!!! $1599 


To turn on Graphics w/o erasure, Poke —16304,0 for LO—RES. Then Poke —16297,0 for HI-RES. 
Роке —16300,0 for Page 1, Poke —16299,0 for Page 2. Back to Text, Poke —16303,0. 


2.5. J9end us YOUR tip..... If published, win $25 off any product you choose! 


SYSTEM SPECIAL! - 
TIP OF THE MONTH: 


Kensington: д ВМС 13 іпеһ РР 5265 
NEW PRODUCTS: 1. External prototype development board. Stand alone, Apple and RS232C compatible, | кесе ABT 15 kev I wem MODEMS — 
2. Our top quality detachable standard keyboard and keypad for your Atari adi or 800. CALL 535 — ` ae O^ p 


Keyboard Co S 27 Anchor S 73 


LOOK AT THIS!!! NOW, NEW AND EVEN LOWER PRICES ыар М шь e 


$ир-е-Тал Micromodam $269 
%0 HESE Seri 
PLUS .... TAKE 3% OFF T PRICES FOR PRE-PAYMENT! eg MISCELLANEQUSCAROS | Smimodam е $209 
ее. " BIZCOMP -— 
Math Proc. 7811 5334 
ATARI HARÜWARE APPLE HARDWARE Soin TIGA $129 Modem $ 5139 
400 16K Computer $269 MICRE SCI Ser/Int 7710-0 ШЕ — NOVATION «diio 
800 48K Computer w/Basic 5639 д? $349 Timer 7740 5109 др! j 09 
400 (1GK) 5269 CX.853 16K Ram Cartridge 5 29 40 $349 wo Eent Par 7728 SNB де 3205 
41 m em 5 75 A 
| s ЕЗ ЕЕ $639 810 Dis facet ыы $423 Controller: A232, 33 & Saif S ба [рг APO 523 219 Apple Cat 33? 
p= $439 830Modem 7% 5149 qe 3% Microsoft: ир SFA $599 
GRAFTRAX + М 22 zo FT.$245 5539 822 80 Col Therme Printer 5339 Еа 1 $379 2-80 Card $269 
825 80 Со! Print $569 Elite 1) $499 Mountain Computer: 
Х-100 .$995 5699 СХ-30 Game Байды $ 19 Controliar: Four Drives $119 a ce sorter 24 puera Si cet T 3619 
' - oyst oc E іші 
іре Prism 80 w/color 83786 $1329 | соло ду бық Par $ 19 INTERFACE CARDS Ex 5564. With Cote 51363 
.2L.3, . ° Point tar Stick $ 14 Intr, Узен. 10 
Prism 132 w/color 82085 $1549 ы ан. Cable 529 ATL нан SE oia Kbd Filter Hom $ 49 6 Fi Cabla 5 29 
Video & Audio Cab 5 27 МРС АР.16 $149 Music Systam 
FOURTH DRIVES 1yr. warranty $299 LeStick RAF Style 3 Joysnek 5 38 ^ Microtk БАМ $5 Romplus Жашы zna 
ісес 18 05071 Oomverrter 
Controller - w/Apple 3.3 DOS $89 Full. View 80. PERTON rd 5299 Promethius 0 ne canos” E cold $159 80 OKIDATA s330 
K undsrwara: 
Atari Single Density MN M a а Syg.r-terfn $259 vii Сан 6119 БА 2680 
К Ы, emi = ALS Smart. term 2249 РОЯ мер 5 69 84 51228 
З PRICES SUBJECT TO CHANGE WITHOUT NOTICE Enhancer ii 5118 STAR MICRONICS 
TERMS: MULTI-FUNCTION CARDS Soft Switch $ 27 Gemm 10 5499 
SHIPPING. Add 6% of total transaction for UPS hrown (ground) or 9% for UPS мие (м), Parcel Post, Hadr tà СР5 202 Gemini 18 5649 
or any speciai arrangements. Minimum shipping charge - $6.00 Emanu cuo i: "ҖЕ BROTHER 
LEES: Cashier's checks, certified checks, money orders, and bank wires Копого immediately. A MISCELLANEOUS BMC 12 inch 5 89 Letter Quatity Serial 5899 
sa 6 Master Charge accepted. Allow 20 days for persunal checks to clear. Alivn Votca Box: 614 Zenith 12 inch 5 99 Letter Quality Parallel 5799 
Кат NDS: 10% restocking charge on all returns or exchanges. No refunds оп opened software. Call first. i нат S 99 JCS 12 inch $145 SMITH CORONA 
GUARANTEE: All products with ful! manufacturer's warranty. Sanyo and Apple warranty available. с ve ei n 5 69 Sanya 12 inch 5205 Letter Quality те 
We have full repair and service facilities for all electronic repairs with HP, Dynascan, Pianeer, Sanya ani E A P. m. 545 BLACK & WHITE INTERFACES 
И c URS i pand:A-Port T Sənyo 9 inch $145 Parl, & Cable. в? 
Apple trained and certified technicians. For any technical service call them for instant advice or quesmons Graphics Tablat by Sanvo Vanek 5189 Apple Dumpiin HT 
right on their benchesat (503) 479-4150. Joyst eks: Varszwnter S289 AMBER SCREEN Grappler + ы 1 
REPAIRS: Call for details on quality guaranteed discount repair and reconditioning service. Keyboard Co 5 44 JCS $159 MicroBuffer 16K 33 
We have been repairing electronic cupen! fur 12 years and love it! Muse TG USI 5169 MicroBuffar 32K 1223 
X NO SALES TAX IEEE LIKE OUR PRICES? SEND FOR OUR CATALOG! mdi. ай WIN $25 OFF 


IN OREGON! БВ CALL FOR COMPLETE LINE OF SOFTWARE НБ SEE TIP OF THE MONTH 
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IBM, APPLE and ATARI USERS 


CompuShack announces 


—É ——— 


SOFTWARE FOR YOUR IBM PC 


Continental - The Home Accountant ........ $99.95 
Datamost - Write On / Word Processor ..... $109.95 

Denver Software - 
( Easy Effective Accounting System ......... $599.00 
eni — | Mathmagic ................ .......... 579.00 
Ен  Graphmagic .......................... 579.00 

AES nm 
иын ^ WR Lii... ыға ыы ЫН 
5 теме ене мен --- 
Deadline — ———— Se 
Information Unlimited 

Easy, FIOI" го ЕТ Т ei eina BREED 
Easy Panipat 2... CM MMT Ma, ЭТО 


PO онаа eevee RURAL. 

cd a "n—————— OS 
Micro Lab - Tax Manager 5199.00 
Місго Рго 


Wordstar киганкенекнкаоаді th aed en із ебнтейеферіӛнеезнеееонееята»: 


Майтегде ............. 


в осаго еа иери +» театежевтеазтүтиялеваевзивее:ӛ, 


. $299.00 


"ERTRAYTESZARUES3GSSBS $8 R3N9 Ri 434 THERESE RE KRHA me $99.00 


Peechtree 
Genenal Ledger енеси Ó— M ыы г... $499.00 
Accounts Receivable .................... ӨИҚ сық осы c t § $499.00 
Accounts Payable „.....„................ ———— : Sa 
Sir Tech - Gallclie Ала ............................. —— БЕ 
VisiCorp 
do МЕ ЗС... sainan n a a r Heres ӨРІЛЕДІ 
Visrend/ РЕЙ е a xen “.....о..... EE 
a Af] —E МА 
VIEN Тус og nna t ба ырыс T p Шық а Sea ha og eeWerwectvesss 2258.00 


SOFTWARE FOR YOUR ATARI 400/800 
PERSONAL COMPUTER 


Asteroids eee eee eee ee eee eee cere eee ee ee eee ee ейт їй чч к= = * $27.95 
Cenüpede o e P "-———Àg€ — Йе ем: $35.95 
RIEMANN „әйәм. Жолы хай көкекте ы А Drei „arae 995.95 
ЕЕ вана ee m TIT ЗЕ 
Gavers Gf Mais o oclo узады ———— in ОИША 
АРЕХ СА55ЕТТЕ5 

"алысы ыма нова 919.95 
ое. conus sus oio ee a C osa "УРО aeee, 919.95 
ЖЕТ Landing ЭИНИЕЙӨТ тиги лд te e V Vei өза ы D NES 
EJSN BIOD uiu dick gain cd овознок ———— Do sears: 923,93 
БИЛЕ ГЕ. әры. машы нее + РТ ag cmo 12. 
БЕРЕКЕТТІ Ұқ t--—— cs cer $19.95 
Е!@@КБДЕ о. алого eSI EIE t ‚... $15.95 
S0 ЕС c — pm $15.95 
Downhill ...... ————————''''ÓBA $19.95 
2 cf. | Ma. m. AeMem—————————! $15.95 
[Co o. TS, MEME" ARS баса C rx p $19.95 
li ln- -MEMM————— еее» Vau S OR v б du^ tus $19.95 
@П@БУН@Ө@5* еченче rhe олы а да uc. 519,95 
DISKETTES 

Data Management System ................................. — $19.95 
Family Cash Flow ........... ioe ` ЗР LE T EET ааа сыл aie annu 
Family BUJGEt querens cr mne]  ЯЯбынкогеус өрен «е» ах 219.96 
Advanced Music System ................ на о тоьо ee Eee 
EasteiMmi ETONI анааан. ——" ———— SOS 
Supersort .........» MED archi irae aiu рз: RAPERE UU 
(clc Jam e ——————PÉRE ҒАЙ 


SOFTWARE FOR YOUR APPLE II + 
ART-SCI INC. 


Magic Window ...... қағатын —— —— ЕМРЕ E sd e $79.00 
ПЕНИЕ iae ior out SENT xal сы INO Qs V | CRM, em $49.00 
o 4$. | Mw-————€—Ü NR $49.00 
Magic Pak — Includes Ail WREB ius uli qae iss tm. $157.00 
Magie ТЫРЫМЫЫ Т aso eee анаа ——— M .-.. $119.00 
ASHTON-TATE 

МЕЛ APPB) NUNTII ccc oo nn 


Dbase | (Арріе 48К) 4&7 459 b ok ті r4 oed Ревезта рефе Ф тифа енне ез»... $299.00 


We Are The Systems Specialist 


Circle 331 on inquiry card. 


CONTINENTAL SOFTWARE 


First Class Mail ..........................Ж.! eee, —— À $59.95 
GI General (ЖӘНЕ: ——— — Áo, — CREE 6 ll. 
ОРИГ И ass 5 0-0 MM $199.00 
а dz ЫЕ PROTEST LITT TIE UR d LS $199.00 
GRA IV PAYOR —————— ————— . $199.00 
CPA V Property Management .............. ЕНЕРІ sneacccsom 939800 
The Home Accountant ,,... ——— — —— S9995 
The Home Accountant PIUS .,,,.,4.-----““--“<:>44--2-%---..,-. $119.00 
DAKIN 5 CORPORATION 

Deprecation- Planner ee 5299.00 
l5 | EL. ЕГ ео ————— вене, ТШ ТЕЙ) 


Business Bookkeeping System ,,...... 
HAYDEN 
Applesoft Compiler 


тжйЯАзгтзтіғтгаічевтеинитцеатя 


m*uoa ch m wW $ "om 4oow Rok ou mos oW eee аты $299.00 


ee tee oe ee $159.00 


TRue Re BRE AE 


IMS 

Лара с, Жынасонеіс cele ысы c ate omm T€——— PB SOMES 
Math Magic ................... ——— ес —— os 
LIGHTNING SOFTWARE 

Master Туре (Mi RES) %%5%5 ете овои отон, г ОӘО 
MICRO PRO MICROSOFT 

Word Star Customization Notes $299.00 Time Manager ,,.,,.,.. $129.00 
Vhetdstar.,...ccasscapacsessaae ӘТБӘЛЕШІ POPPA .,,............ 215300 
ЗБЕГ БГ 55; Ве T |) PUE UM а: ә $99.00 
Kal Mergem „аа uae rtm «ыш. $89.00 Basic Compiler ..,..... $299.00 
logia а ceux VV ves .. 9199.00 muMath/muSimp ...... $185.00 
opel Star ........-.:4-.4...... 5182240 COBOL ....,)......... BOON 
Са!бёбїаг .................... ОЛЫП КМӨОЕТ ...;......... S1900 
Word Star Training Guide ..... „©1985 TASC.. oreet iaeaea $149.00 


Word Star Update ,,........... $69.00 


Multiplan (Native Apple) $199.00 
b li. o ..-4% Tm $199.00 


SOFTWARE FOR YOUR APPLE II + 
ON-LINE SYSTEMS 


Screen Writer ll ............... $99.00 
The General Manager ........ $119.00 
The Dictionary ......»......-... 979.00 


Speed-ASM теат HO ew hee ' $29.95 
БОР BA э. ваша «кишш азр $79.00 
Memory Management ll ........ $39.00 
hac. c-r . $59.00 
Lisa Educational System ТҮГІ г. 
PEECHTREE SOFTWARE 
General Ledger .............. $299.00 
Accounts Receivable ,,,..,... $299.00 
Accounts Payable .....,..... . $299.00 
Ivenlgry зс, 4%», EH 
БЕ Ы... ы::--......-.:... 5299.00 
Peachcalc Electronic 

Spreadsheet ,..... 2... 9289.00 
Telecommunications .,.,.,.... $289.00 
Spelling Proof Reader ........ $250.00 
Mailing List Manager .,....... $289.00 
БҰҢЫЛЫҒЫ о. victis x $350.00 


SENSIBLE SOFTWARE 
Баск Up aiian арван 
Disk КӘбОМӨРУ sce: oromi res aa $19.95 
Disk Organizer 11 , .......... „„ $19.95 
Multidisk Catalog ............. 
Super Disk Copy ,...... eee 
Sensible Speller .............. 
Sensible Speller Supertext 
Format asas. 


SOFTWARE PUBLISHING 
COMPANY 


Personal Filing System . $89.00 
Personal Report System . $65.00 
Graph SHARE HOTHEEH EE HE $79.00 
SORCIM CORPORATION 
Supercalc $215.00 
STONEWARE 
ЗІ РАС Дерсе. 198000 
D B Master ..... sasse 9145.00 
D B Utility Pack ........ $69.00 
D B Utility Pack It ...,.. $69.00 
Graphic Processing 
System Standard 
Graphic Processing 


oom Bos À › À › 4 B 5» я 


„+++ 949.00 


System Professional ,,, $69.00 
SYSTEMS PLUS 

General Ledger ....... $249.00 
ОЛУАРТАР -a nme: $599.00 
GL/AP/AR/Inventory .. $699.00 
VISI CORP 

Visifiles ..,.,,......... 8189.00 
Desktop Plan ,......... 5189.00 


VISIPION о.е еее 9149:00 
Visidex „асосњо, $189.00 
Visipala ӘЗ .,........... 5189.00 
Visischedule .......... $219.00 
Business Forecasting 

Model 


Oke аана наь 


. $75.00 


Visilink .. $189.00 


ComPuSHACK 
Business Home Computers 


2630-H Walnut Avenue, Tustin, CA 92680 
(714) 730-7207 Telex 18-3511 Ans Bck ESMA 
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Listing 3: Completed file specification for the CBASE file used to time the performance of Analyst. The file specification follows the 
same general rules explained in the caption for listing 1. The data in the file, consisting of 2000 records, was generated by a CBASIC 
program. The STOCK NUMBER field contains random integers in the range 10,001 to 99,999. TYPE contains integers in the range 
4000 to 8000, stepped by 2. QUANTITY also has random integers, this time ranging from 20,000 to 30,000. BASE MET AL holds 


mixed alphanumeric data. The file exceeds 40K bytes. 


ANALYST FILE SPECIFICATION 


FILE DEFINITION FILE NAME: 
DATA FILE NAME: 

DATA FILE DRIVE: B 
DATA FILE DESCRIPTION: 
NUMBER OF ITEMS: 4 
RECORD LENGTH 20 


CBASE.FIL 
CEASE, INP 


CONVERTED CRASIC FILE 


RECORD SPECIFICATIONS 


[ITEM NO ITEM NAME 
STOCK NUMBER 
ТҮРЕ 
QUANTITY 
BASE METAL 


қа Ғ.1 ме 


-ba 


Text continued from page 352: 
been subtotaled, then all the NET G OR LS data totaled 


after each page. The results of mathematical operations 
appear only on the printed report and do not modify 
stored field data. To change stored data one record at a 
time, you use the edit function. To modify fields globally 
(all or selected fields of all records in the entire file) you 
can “extract” field data from the STOCK data file, pro- 
cess it, and deposit it in a new file. The new file is 
generated in the same manner as the STOCK illustration, 
but it is assigned a different file name. You can make 
logical selections (extractions) by choosing one of the 
following: 


eRANGE- Does the field value fall within a range of 
alphanumeric or numeric values? 

eMATCH- Does the field value equal the value you 
specify? 

e NOT RANGE- Does the field value fall outside a range 
of values? 


eNOT MATCH—Field data not equal. 


In the case of the STOCK file, you can, for example, re- 
quest Analyst to MATCH COMPANY to EAL within a 
DATE PURCHASED RANGE of 01/01/80 to 01/01/81 
and in the COST/SHARE NOT RANGE from $15 to 
$1000. Because all these comparisons are true for the EAL 
stock in our example, the EAL stock will be selected. Us- 
ing the same approach, you can then write this or any 
other selected stock(s) to a new file. Analyst lets you use 
as many as 10 selection screens іп one command string. 
After selection, the stock's field data can be 
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[TEM POSITION ITEM LENGTH ITEM TYPE 
1 3 INTERER 
5 4 INTEGER 
10 ч INTEGER 
15 5 ALPHA 


mathematically manipulated before it is deposited in the 
new file. You can use the same technique to select groups 
of records for display. With the CP/M command Control 
P (holding down the Control key and simultaneously 
depressing P), you can print selected records, 

To assess Analyst's performance a second time, I used 
a file called CBASE, which contains 2000 records (see 
listing 3 for a program listing of the CBASE file specifica- 
tions), Files generated by CBASIC can be transferred to 
Analyst data files and vice versa. 

STOCK NUMBER contains random integers from 
10,001 to 99,999. TYPE contains integers from 4000 to 
8000, stepped by two (4000, 4002, etc.). QUANTITY has 
random integers from 20,000 to 30,000. BASE METAL is 
mixed alphanumeric data. Containing more than 40K 
bytes, this file is large enough to provide an indication of 
how this DBMS performs with files of moderate size, but 
the tests are not comprehensive enough to be considered 
benchmarks. I ran timing tests on a Dynabyte 8/2 micro- 
computer. Table 1 shows the results. 

The times in table 1 show that Analyst is very fast for 
some functions. Single-record find and display times are 
outstanding. Program module load and run times are just 
acceptable but are long enough to mandate entering or 
retrieving “batch” data (a number of records at one time) 
to minimize the effect of the wait periods between dif- 
ferent program functions. 


Summary 
Although load times for the program modules are 
slower than machine-language programs, this is not a 


АП Logical Paths Lead to 


PDS DATADRIVE" FOR YOUR APPLE II* 


15% 
greater 
storage 


300% 
track-to-track 
speed 


100% 
Apple II* 
compatible 


PDS Universal, Inc. Б | =. (714) 730-6772 
| Telex 18-3511 


2630 Walnut Ave., Suite Ci 
| answer back СОМА 


Tustin, CA 92680 


conserve 
power 


interconnect 
to other 
computers 


super-silent 
operation 
long life 


"Apple ІІ is a trademark 


state-of-the-arts 
of Apple Computers Inc. | — 
**Shugart is a trademark electro-mechanics 


of Shugart Corporation 
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This Year Make A New - 
Year's Resolution 
You Can Keep! 


Put yourself and your future in a newclimate of optimism in dynamic 
Research Triangle Park near Raleigh, North Carolina. With our rapid 
expansion to meet new demand for our digital switching systems and 
recent internal promotions, we are projecting the need іп early '83for 
Engineering Professionals specializing in the following areas. 


SOFTWARE ENGINEERS- various level openings for 
Engineers with BSEE/BSCS or equivalent and experience in soft- 
ware engineering with real-time systems. Computer Architecture, 
R2 Signaling, and Telephonyexperience preferred. The successful 
candidates will be responsible for developing high level software 
and/or microprocessor software. (1830) 


HARDWARE DESIGN ENGINEER - BSEE/MSEE 
or equivalent with a minimum of 5 years experience in telecom- 
munications product design. Knowledge of digital switching and 
signaling protocols desired. In addition to the development of detail- 
ed design specifications, responsiblities will include participation in 
the systems definition and requirements for new products and 
features. (1820) 


PRODUCT DESIGN ENGINEERS -Positions re- 


quire BSEE or equivalent with 1-3 years analog or digital PCB 
design experience in telecommunications. Responsibilities will 
include development of network circuits and international analog 
interface design. (1820). 


VERIFICATION ENGINEERS - Positions require 
BSEE/BSCS or equivalent with minimum 3 years telephony hard- 
ware/software verification experience. Will be responsible, with 
minimum supervision, for the verification of major design projects 
and for providing project status reports and technical assistance 
to hardware and software design groups. (1860) 


SOFTWARE SUPPORT ENGINEERS: Requirements 


include BSCS/BSEE with Computer Science minor or equivalent and 
minimum 5 years experience in IBM 370 Architecture using VM. 
Knowledge of Assembly, PL1, Fortran, CAD Software and micropro- 
cessor skills required. Project management experience is desirable. 
Responsibilities will include the modification and enhancement of 
software processes for engineering in support of software, hardware, 
and support services for the digital switching systems. (1842) 


TECHNICAL SUPPORT ENGINEERS:- Positions 
require BSEE/BSCS or equivalent and 1-3 years experience in 
troubleshooting digital switching hardware/software. Will be 
responsible for problem interpretation and analysis; and, with 
technical accuracy, resolving customer and intra-companyinquir- 
ies pertinent to operational malfunctions. (3301) 


Make a resolution now to be a part of all that awaits us in this excit- 
ing field and new year! 


Northern Telecom Inc. offers a comprehensive benefits package 
including relocation and outstanding opportunities for youto advance 
professionally. For confidential consideration, please send your 
resume or a letter outlining your education, salary, experience and 
career goals to: 


Tom Lawrence 
Professional Staffing Section 


Northern Telecom Inc. 
P.O. Box 13010 

4001 E. Chapel Hill-Nelson Hwy. 
Research Triangle Park, N.C. 27709 


NO PHONE CALLS PLEASE 
An equal opportunity employer m/f/h 
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Time 


Analyst Program Modules (in seconds) 


Load Analyst until main menu appears 35 
(CP/M previously loaded) 
Go from main menu to start of 25 
report printing 
Go from main menu to data entry 15 
Return to main menu from data entry 16 
Enter 50 new CBASE records As fast as youcan type 
sort 2050-record CBASE on one field 130 
Find single record by key search 3 
Find single record by record 3 
Search 2050-record file for logical selections 
If desired records at start of file 4 
If desired records at end of file 300 
Print a report 
Load Analyst to main menu 3b 
Select REPORT on menu until ready to print 2b 


(plus actual print time; depends on 
speed of printer and size of report) 
Return to main menu after printing 15 


Table 1: Timings of Analyst in use. Analyst was running on 
a Dynabyte 8/2 microcomputer. The data processed came 
from the CBASE file specified in listing 3. That file contains 
more than 40K bytes of data. These tests, while they give а 
rough idea of Analyst's performance, are not comprehensive 
enough to be considered benchmarks. 


limiting factor for many applications. The program can 
select and display or print records from the database very 
quickly and so compares favorably with DBMS pro- 
grams that cost two to three times more than Analyst. 
Newcomers to computing will have no difficulty 
generating programs to perform these functions. 

Designing formatted tabular reports with Analyst is 
tedious and, at first, complex. 

Analyst's documentation is excellent, and anyone with 
a reasonable amount of programming experience will 
have little difficulty. Beginners, however, will need help. 

A minor annoyance is Analyst's output of a formfeed 
(advancing the paper to the top of the next sheet) at the 
beginning of every printed report or program listing. (If I 
need to go to the top of a form I like to hit the formfeed, 
or two or three linefeeds, rather than have the program 
put what usually turns out to be a full blank sheet of 
paper between printed pages.) Another drawback is that 
mailing-list printouts may only be one column wide, 
which is inefficient if you plan to print many labels. 

The report outputs are limited to five lines for one 
record. As a result, the program as presently designed 
will not readily print invoices, checks, or other report 
forms. 

Structured Systems Group's Analyst and Qsort is one 
of the most reasonably priced CP/M packages on the 
market today. For many applications, it will be as 
satisfactory as DBMS programs that cost much more. If 
you're in the market for a DBMS, this one may meet your 
requirements. ii 


THE TRUMP CARD FORIBM РС 


PDS UNIVERSAL introduces TRUMP CARD IBM>% 
256K RAM, + serial 1/0 + game 1/0 board. 


The Price $499.00 
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256K RAM 
A 64K to 256K 
parity checking 
RAM is fully 
socketed for easy 


memory expansion. 


The memory 
address is switch 
selectible, using up 
only the required 
memory space. 


GAME 1/0 
Interface consisting 
of two joy-sticks 
and four switch 
inputs are IBM 
BASIC compatible. 
A standard GAME 1/0 
DB15 connector 
provides connection 
to the rear plate of 
the IBM computer. 


GOLD IBM 
INTERFACE 
(old connectors as 
well as glass epoxy 

PCB will provide 
years of reliable 
service, with all 
hardware interface 
meeting the IBM 
specification. 


compatible, contains 


woe dw* р, 
4 


үте f 


қ 


E 
iA 


ІН 
[| 
f 


ІТ "m 


ASYNCHRONOUS 
COMMUNICATION 
A RS232 and 20Ma 
(TTY) interface 
supports software 
programable baud 
rates, parity, Stop 
bits, and character. 
Modem and serial 
printer are fully 
supported by the 
IBM communica- 
tion software. А 
standard DB25 
connector allows 
for the easy 
connection to serial 
devices. 


THE QUALITY IS EXCELLENT AND PRICES MATCH THE 


ECONOMY. 


Dealers Programs Available. 


3+IBM is a trademark of IBM Corp. 


Circle 333 on inquiry card. 


For Further Information Contact: 


PDS Universal, Inc. 


2630 Walnut Ave., Suite G 
Tustin, CA 92680 


(714) 730-6772 


Telex 18-3511 answer back CSMA 
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i at 5 ғ А (ору disk drive 
fal ports 


BB x 24 line кте 


[2 isch B 
ip rene |а іои pem (P-31) display 
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TET. | 
Reet port 


OA et ЫСЫ 

rur 38 bord Processing 

(09 Mord Spelling Checker 
ee а нн е 
NorthStar Compatible 


Full size smart terminal with detachable keyboard 


AMHz, ZBOA™ CPU 

64K RAM main memory 
200 Kbyte 514" floppy disk 
(Osborne, Xerox, ІВМ formats} 


Two serial port м” 
serial ports | «<< L 


Complete software package. 
including: 


CP/M Operating System 
WordStar® Word Processing 
Microsoft® BASIC 80 
NorthStar compatible BAZIC® 
Spelling Checker 

Electronic Spreadsheet 


51790 is the total retail price of the complete Micro 
Decision™ System you see in this ad. And that 
includes the computer with a disk drive, a full size 
smart terminal, and over $ 1800 worth of software. 
No other business computer available today offers 
so much for so little {a comparable Apple system 
costs almost twice as much). 

The Micro Decision 15 a bargain any way you look 
at it. The computer alone, with all that software 
апа one disk drive is only $1195. If you want to 
add another disk drive, the price is still great: just 
$1545. And the smart terminal is only $595. Retail. 
As ftorthe microcomputer itself, our Micro Decision 


You cant buy more 
computer for less. 


includes a 64K CP/M® 2.2 Operating System. That's 
the industry standard operating system that gives 
you access to over 2000 business programs (avail- 
able right now—right off the shelf). 


If you'd like more information, or to find out about 
our substantial quantity discounts, call us at (415) 
430-1970. We'll introduce you to more Morrow. 
And less price. 


LOOK TO MORROW FOR ANSWERS TODAY 


MORROW DESIGNS 


600 McCormick St. 
San Leandro, CA 94577 
(415) 430-1970 


Circle 280 on inquiry card. 


CP/M isaregistered trademark of Digital Research, Inc. 
ZBOA is a trademark of Zilog, Inc. 

WordStar is a registered trademark of MicroPro, Inc. 
Microsoft is a registered trademark of Microsoft 
Corporation 

BAZIC is a registered trademark of Micro Mike's, Inc. 
Micro Decision is a trademark of Моггоуу Designs 


Hardware Review 


The Timex/Sinclair 1000 


Billy Garrett 
POB 18806 
Greensboro, NC 27419-8806 


Many BYTE readers own a personal computer, just as I 
do. And like many readers, I justify the cost of the com- 
puter by using it for word processing, mathematical pro- 
grams, job-related applications, and even games. But if 
you're as addicted to computers as I am, you will even- 
tually do something that you may never be able to ex- 
plain—buy another one. 

Sure, I could easily explain such a purchase if my old 
computer was too slow or unable to do the things that the 
new one could, but that's not the case at all. That excuse 
is reserved for some 16- or 32-bit processor that isn't on 
the market yet. The fact is I suddenly found myself buy- 
ing a Timex/Sinclair 1000. And what's worse, I already 
own a Sinclair ZX80! Clearly, this was going to take 
some creative explaining. 

At first, I thought I could convince people that I 
bought it for experimentation, but that argument is a lit- 
tle shaky. I concluded that the only way to justify the 
purchase was to write a review of it. 

As most of you know, the Timex/Sinclair 1000 is 
essentially the same as the Sinclair ZX81. What you 
might not know is that all along Timex has been building 
the ZX81 for Sinclair. Under either name, the Sinclair 
people seem to have outdone themselves in designing it. 
It is similar to the older ZX80, and 7Х80 users can 
upgrade their computers to the full capabilities of a T/S 
1000. 

In this review, I will first give you a general idea of 
what the unit is like. I'll then take you on a trip through 
the inner workings of the hardware. Finally, I'll try to 
compare the BASIC interpreter against some known stan- 
dards. When I'm finished, I hope you'll see why the T/S 
1000 fascinated me, and why I bought one. 


General Characteristics 
The T/S 1000 comes completely assembled and tested 
for $99.95. At one time, if you wanted to save $20 and 
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spend a few hours assembling a computer, you could 
have ordered the Sinclair ZX81 kit. But Sinclair has now 
stopped selling the ZX81 and has allowed Timex an ex- 
clusive market in the United States. You can expect the 
new Sinclair Spectrum color computer to be handled in 
the same way. Sinclair will sell them exclusively for a 
while, and Timex will then take over the marketing. 

The basic T/S 1000 package consists of the unit shown 
in photo 1 plus patch cords for a recorder, a connection 
wire and switch box for your TV, a manual, and a 
transformer. An optional 16K-byte RAM (random-access 
read/write memory) pack is also shown in photo 1. 

The computer is easy to set up and use. Clear instruc- 
tions show you what to do, and practically anyone 
should be able to set the computer up quickly. The ac- 
companying manual is well written. Although it is not 
too simplistic, people with no knowledge of computers 
will be able to read it. 

The T/S 1000 must of course be hooked up to a televi- 
sion set to be useful. The display, made up of black 
characters on a white background, has 24 lines with 32 
characters per line. The two bottom lines, however, are 
used by the BASIC interpreter. Therefore, you really 
have only 22 lines. Within the character set are several 
graphics characters that are useful for games and charts. 
The cursor on the screen acts as a prompt and appears as 
a reverse video K, L, F, G, or 5, which shows how the 
computer is going to interpret the next key entered. It will 
be interpreted as either a keyword, a letter (or number or 
symbol), a function, a graphics symbol, or a letter to cor- 
rect a syntax error (if you make one, that is!). 

The cassette interface is simple and reliable. You can 
name programs when you save them, and have the com- 
puter search through the tape and find a specific one, or 
just load the next one found. 

The most restricting thing about the computer is the 
keyboard. I am used to typing, and it is impossible to 


Photo 1: Тһе Timex/Sinclair 1000 computer with the optional 16K-byte RAM pack, which attaches to a connector on the right rear of 
the computer. The basic unit powers the RAM pack. (Photo courtesy of Timex Computer Corporation.) 


type on a keyboard as small as this one. Also, each key 
can signify up to four things (a letter, a BASIC keyword, 
a function, or a graphics symbol). Although the keys are 
well marked, it is hard to remember which key does 
what. Some of the keywords, like Delete and Edit, are in 
awkward places. The keys themselves provide almost no 
tactile feedback and are closely spaced; you constantly 
have to look at the screen to see if you have pressed the 
right key. 

Also, although it’s hard to use the keyboard as you 
would a typewriter, it is not very easy to use as a 
calculator either. Most calculators have a Function key 
that accesses a function written above certain keys. With 
a calculator, you just press the Function key and then the 
key you want. The Shift key on the T/S 1000 serves the 
same purpose, but you must hold it down while you press 
the key you want. This means you have to use two 
hands. It would be easier if the Shift key could be used as 
on a calculator. 

T/S 1000 BASIC is fairly easy to use. BASIC keywords 
can be entered with just one keystroke, but that’s the only 
way these keywords can be entered. Line numbers from 1 
to 9999 can be used. Multiple statements per line are not 
allowed. Error codes and program lines start on the 
bottom two lines of the display and work their way up 
the screen. Because the error codes are displayed as 
numbers, you will have to look them up in the manual to 
see which error occurred. 


A nice feature is that the names of most variables can 
be any length. LONGNAME and LONGNAME2 are dif- 
ferent and distinct variables. The T/S 1000's string- 
handling capabilities are nonstandard, as will be ex- 
plained later. All things considered though,’T/S 1000 
BASIC is powerful. 

Finally, the T/S 1000 has a 90-day warranty, which 
should help most users if they find out that their com- 
puter is actually a lemon. Timex also offers a one-year 
extended warranty for $12. This offer is good only for 
people whose warranty hasn't run out, or those who have 
just had their unit in for repair. Timex even provides a 
computer club, open to all T/S 1000 owners, that will 
keep them up to date on any new developments, hard- 
ware and software products, and special offers. One last 
thing, because the T/S 1000 is being marketed every- 
where, a good shopper can probably find it for a bit less 
than $99.95. I haven't even looked hard and I've seen it 
for $87. 


The Insides: The Less, The Better 

The T/S 1000 uses state-of-the-art circuitry. Only four 
ICs (integrated circuit chips) are inside the small 
enclosure, as is shown in photo 2. These four ICs, along 
with an IC voltage regulator; two transistors; several 
diodes, resistors, and capacitors; a video modulator; and 
the membrane keyboard, make up the entire unit. One 
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Video modulator 


Voltage regulator 


ROM (operahing : system) 


SCL (workhorse) 


,'GPU (control and arithmetic) 


“ВАМ (note pad) 


Photo 2: The small circuit board inside the Timex/Sinclair 1000. Note that in this photo some of the chips have been put in backward so 
that you could read what's on top. The silver plate on the bottom left side is the heat sink. The connector in the right rear is for expan- 
sion. The three jacks on the left side are for power, tape in, and tape out. The two small connectors that are part of the right front of the 
board are where the keyboard is connected. The other parts are clearly labeled. (Photo courtesy of Timex Computer Corporation.) 


big change between the ZX80 and the T/S 1000 (ZX81) is 
a custom 40-pin IC made by Ferranti (a large British 
semiconductor manufacturer), which replaces 18 ICs that 
were in the ZX80 and adds additional logic circuitry. This 
chip is called the SCL (Sinclair Computer Logic). The 
new logic circuitry inside the SCL allows the Т/5 1000 to 
display a picture continuously on the TV, even when the 
computer is executing a program. This is a big improve- 
ment over the older ZX80 that couldn't display a picture 
while executing a program; the screen would go blank 
every time a program was run or any time you pressed a 
key. 

The Microace company sells a modification for the 
ZX80 that allows a ZX80 owner to have the equivalent of 
a T/S 1000. Unfortunately, although the additional logic 
board is small and contains only seven ICs, the board 
won't fit inside the ZX80's case. But if you really want the 
continuous display, the upgrade is only $29.95 from 
Microace (see table 1). It works fairly well, but the board 
is not made by Sinclair, and I had problems with it. 
Microace was prompt in responding to my request for 
help, but its response was that I must have assembled 
something wrong or that something wasn't working 
properly. The latter turned out to be the case. After I re- 
placed а 741500 chip, the modification board worked 
fine. 
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The basic T/S 1000 unit comes with 2K bytes of static 
RAM (random-access read/write memory). This is the 
only difference between it and the Sinclair ZX81; the 
7Х81 had only ІК bytes. In either case, this is hardly 
enough to do any serious programming because the 
display shares this RAM with the program. À program 
that fills the TV screen will quickly run out of display 
room when the program is run. The BASIC interpreter 
uses 124 bytes of the RAM for its own internal process- 
ing, and the display can occupy a maximum of 727 bytes 
of memory. That leaves 173 bytes for a program in the 
ZX81 and 1197 bytes in the T/S 1000. Of course, because 
the display is not hard-mapped to one location in 
memory, it occupies only as much memory as it really re- 
quires. 

In addition to the RAM, there is an 8K-byte ROM 
(read-only memory) chip in which. the character 
generator for the display and the BASIC interpreter 
reside. The character generator occupies about 512 bytes 
of the ROM; the rest is used for the BASIC interpreter 
and the I/O (input/output) procedures. 

The central processing unit not only has to execute the 
BASIC interpreter, but also must handle the TV display. 
This is accomplished through a clever arrangement. After 
each instruction is fetched from memory and executed, 
the display circuitry accesses the ROM and loads the bits 


Information оп the flicker-free board for the біпсіаіг ZX80: 
Microace 
1348 East Edinger 
Santa Ana, CA 92705 
(714) 547-2526 


Monthly newsletter: 
syntax 
The Harvard Group 
RR 2, Box 457 
Harvard, MA 01451 
(617) 456-3661 


Bimonthly magazine: 
SYNC (Published by Creative Computing) 
39 East Hanover Ave. 
Morris Plains, NJ 07950 
(201) 540-0445 


Schematics, etc.: 
Heuristics 
25 Shute Path 
Newton, MA 02159 


Table 1: The addresses of some companies that might be of 
interest to owners of the Timex/Sinclair 1000 or the Sinclair 
2Х81. 


of the character to be displayed оп the screen. The bits 
are then serialized and sent to the TV with that custom- 
made 40-pin logic chip. The processor must coordinate 
this activity, which requires a lot of its time. Because of 
this, the T/S 1000 offers two modes of operation 
available to the user: SLOW and FAST. When the unit is 
turned on or when a NEW command is executed, the 
display enters the SLOW mode. This means that the 
display is on continuously, even during the execution of a 
program. If you do not need to have the display on all the 
time, you can use the FAST mode. In this mode, the 
display is on only when a program has finished running 
or when the unit is awaiting input. The manual states that 
the difference in execution speed of the two modes is a 
factor of about four, but in every test that I have run the 
difference is almost a factor of six. I haven't run any 
benchmark programs, but even in the FAST mode this is 
about the slowest BASIC interpreter I have ever used. 

The design of the circuit board is interesting. The cur- 
rent revision has provisions for different types of RAM 
chips to be plugged into the board. The ZX81s came with 
two 2114 chips, for a total of 1K bytes. The T/S 1000 uses 
a single 2K-byte RAM chip. When you need more 
memory, you can buy the 16K-byte RAM pack for 
$49.95. 

One of the most exciting things about the T/S 1000 cir- 
cuit is that the ROM socket was designed so that larger- 
capacity ROM chips could be plugged in. If you are 
familiar with the standard ROM pin arrangements, you 
know that with a 24-pin package the maximum size of a 
standard, nonmultiplexed, byte-wide ROM chip is 8K 


At A Glance 


Name 
Timex/Sinclair 1000 


Manufacturer 
Timex Computer 
Corporation 

POB 2655 
Waterbury, CT 06725 
(203) 574-3331 


Price 
$99.95 


Dimensions 
6% inches wide by 7 inches 
long by 1'4 inches high 


(16.8 by 17.7 by 3.9 cm} 


Processor 
Z80A, 8-bit, 3.25-MHz clock 


Display Used 

Standard television set (RF 
modulator included); 32 
black-and-white characters 
per line, 24 lines; the user 
cannot use the bottom two 
lines, which are reserved for 
the BASIC interpreter's use 


Other Features 

Membrane keyboard, built-in 
modulator [for ТМ); includes 
all cables and transformer 


Documentation 
154 pages, spiral-bound 
manual 


Software included 
BASIC in ROM 


frequency 

Software Optlons 

Various application programs 
available on cassette 


Memory 
2K-byte RAM standard; 
16K-byte RAM optional 
[$49.95]; 8K-byte ROM 
included 


Hardware Options 
16K-byte RAM ($49.95); 
electrostatic printer ($99.95];: 
Mass Storage telephone modem [599.95] 
Cassette І/О, only program 
storage and loading; no 
BASIC controlled VO 


Audience 

Students, businesspeople, or 
anyone else interested in 
learning about computers for 
a very low cost 


bytes. Well, Sinclair has already wired the board for a 
28-pin package, which would allow a 16K-byte ROM 
chip. Although Sinclair has not commented on the 
possibility of a 16K-byte ROM for the T/S 1000 or its 
successor, you can be sure that someone is thinking about 
it. A 16K-byte ROM would increase the capabilities of 
the T/S 1000 greatly, but it may be a while before we 
hear anything about that possibility. 

Unlike the keyboard in the ZX80, the T/S 1000 
keyboard is not an integral part of the main circuit board. 
It thus can be easily replaced, and Sinclair could design a 
more conventional "full-travel" keyboard and offer it as a 
replacement. I, for one, would like a better keyboard; 
and with more than 200,000 T/S 1000s and ZX81s in ex- 
istence, Sinclair stands to make lots of money on any 
good accessories. Current plans, however, include only a 
printer and a modem. 


Т/5 1000 BASIC 

The new 8K-byte BASIC included in the T/S 1000 is 
remarkably powerful for being just 7.5K bytes long 
(remember that the character generator occupies 512 
bytes of ROM). Tables 2 through 5 list all the available 
commands, while table 6 includes some commands that 
are common for BASIC but not implemented in this ver- 
sion. 
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Function Туре of 
Operand (x) 
ABS 3 number 
ACS number 
(-1<=>x <= 1) 
AND binary operation 
AND 
ASN number 
(-1 <= x <= 1) 
ATN number 
CHR$ number (0 to 255) 
CODE String 
COS number (in radians) 
EXP number 
INKEYS none 
INT number 
LEN string 
LN number (x >- 0) 
NOT number 
ОН binary operation 
PEEK number 
(0 <= % < = Ван) 
Р| попе 
RND none 
SGN number 
SIN number (in radians) 
SQR number (x - > 0) 
STRS number 
TAN number (in radians) 
USR number 
CG =< * =< 65539) 
VAL string 
"AU number 


Result 


Absolute magnitude 
Arc cosine in radians 


AANDB = A (if B <> 0) 
= Cire = 0) 
Arc sine in radians 


Arc tangent in radians 
The character associated 
with a given code 
The code of the first 
character in string (or 0 
if x is the empty string) 
Cosine 
Exponential function (e7) 
Scans the keyboard once 
and returns the 
character if a key is 
pressed or returns the 
empty string if no key is 
pressed 
Integer part (always 
rounds down) 
Length of string 
Natural logarithm 
NOT x = O(if x <> 0) 
= 1 01% = О) 
AORB = 1(if B <> 0) 
= A(if B = 0) 
The value of the byte in 
memory whose address 
iS Х 
3.14159265 
The next number іп a 
pseudorandom sequence 
of 65,535 numbers 
Sign of the number 
(—1, 0, 1) 
Sine 
Square root of x 
The number x returned as 
a string 
Tangent 
Calls the machine-code 
subroutine whose start 
address is x; on return, 
the result is the contents 
of the BC register pair 
Evaluates the string as a 
numerical expression 
Negation 


Table 2: Some of the functions found in T/S 1000 BASIC. 


Table 3: The binary operations included in T/S 1000 BASIC. 
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Operation 


addition 


subtraction 
multiplication 


division 


raising to a power 


equals 


greater than 


less than 


less than or equal 
greater than or equal 
not equal 
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The manual does a good job explaining the language, 
and it is interesting to note how this manual was 
developed. First, there was a British version for the 
Sinclair ZX81, which naturally tended to use British 
colloquial expressions. That manual was much more in- 
teresting than the subsequent American Sinclair or Timex 
versions, although all are equally informative. For exam- 
ple, at one point the author of the British version refers to 
photo 2 and writes, "As you can see, everything has a 
three letter abbreviation (TLA)." I thought this was a 
rather amusing comment, and most of the examples are 
humorous also. This is a good way of making the novice 
feel a little more relaxed while he or she is trying to learn 
what all those darn abbreviations are for. Unfortunately, 
the humor was carefully excised from the American 
manuals, even though the manuals are exactly the same 
in content and number of examples. Any one of these 
manuals, however, is an excellent introduction to 
BASIC. The many examples and exercises should make it 
easy and fun to learn. 

The manual is mostly devoted to BASIC, but it also 
covers some rather intricate details of the BASIC inter- 
preter. One interesting point about the manual is that it 
not only tells you which bytes in memory are used, but 
also what they are used for. This documentation is 
helpful if you are going to write any machine-language 
routines. This is a useful piece of information for them to 
include, something that many other companies can't or 
won't do because of their agreements with the authors of 
their BASIC interpreter. 

T/S 1000 BASIC does differ substantially from the 
Microsoft variety that many of us are acquainted with. 
This BASIC was apparently written by a group of Cam- 
bridge (England) mathematicians. The biggest improve- 
ment that this 8K-byte ROM has over the 4K-byte ROM 
that was standard in the ZX80 is that this version handles 
floating-point numbers. Also included are the usual func- 
tions, such as SIN, COS, and LN, that are standard with 
most BASICs. This version, however, suffers from one 
really bad problem string irregularities. 

Most people who have used BASIC are accustomed to 
string functions like LEFT$, RIGHT$, MID$, or other 
functions like these. For example, LEFT$(NAMES$) allows 
you to examine the first letter of a name. But the T/S 
1000 uses what they call slicing notation. А few examples 
will clarify this immediately: 


LET A$="SINCLAIR” 


PRINT AS(1 TO 8) 
would print: SINCLAIR 


PRINT А$(3 ТО) 
would print: NCLAIR 


PRINT AS(1 TO 1)+“ILLY” 
would print: SILLY 


Command 


Function 


Command 


NEW 


NEXT 
PAUSE n 


PLOT x,y 


POKE m,n 
PRINT 


RAND 
REM 


RETURN 
RUN 
SAVE 
SCROLL 


Function 


Deletes any program lines and variables, 
setting aside all memory up to the top of 
available RAM or to the system variable 
RAMTOP, whichever is lower. 

Also enters the SLOW mode. 

Ends a FOR loop. 

Stops computing and displays the display file 
for n frames (at 60 frames per second) or 
until a key is pressed. 

Blacks in pixel x,y and moves the print position 
one space to the right of that pixel (resolu- 
tion: 64 by 44). 

Replaces byte at location m in memory with 
byte n. 

Prints whatever you specify in the print state- 
ment on the screen. 

Seeds the random-number generator. 

Makes that line a comment statement, which 
is ignored by the computer. This is useful for 
placing machine-language subroutines in 
REM statements since they don't move 
about in memory. 

Pops the number from the GOSUB stack and 
returns to the line after it. 

Runs a program beginning with the line you 
specify, or the beginning if you don't. 

Saves the program, variables, and other 
system information on tape. 

Scrolls the display file up one line, replacing 


AT Used in a PRINT statement to specify the 
position of the cursor. 

CLEAR Deletes all variables, freeing the space they 
Occupied. 

CLS Clears the display file. 

CONT Continues if the program has any executable 
lines left. 

COPY Copies the contents of the screen to the 
printer. The COPY command will not change 
the display. 

DIM Reserves enough memory for an array of the 
given dimension and deletes any arrays 
already set up with that name. 

FAST Increases execution speed by turning the 
display off when a program is running. 

РОВ а = x Executes а FOR/NEXT loop and deletes any 

TO y other variable that will conflict with the loop 
STEP z variable a; will count from x to y by in— 
crements of z. 

GOSUB Pushes the line number of the GOSUB 
statement on a Stack and calls the BASIC 
code starting at that line number. 

GOTO Jumps to the specified line or the next one 

: after that number. 
IF exp If exp is true, then s is executed, and s must 
THEN s be a statement. 

INPUT v Stops and waits for the user to input an 
expression. 

LET The variable assignment statement. 

LIST Lists the program on the screen. 

LLIST Same as LIST, except that it goes to the 
printer. 

LOAD f Loads a program called f. 

Loads the first program if f is null. 

LPRINT Same as print, except routed to the printer. 


Table 4: T/S 1000 BASIC commands. 


As you can see, the slicing notation takes the number of 
characters that you specify in the range given in paren- 
theses and prints them. If the first or last number is left 
off, it assumes the beginning or the end of the string 
respectively. This is not at all hard to get used to, but it is 
nonstandard. 

One really good feature is that the strings can be any 
length, but string names are limited to one letter followed 
by the string symbol "$". You can get more than 26 
strings, though, by dimensioning them. When you do so, 
however, you must specify how many characters are go- 
ing to be in each string. For example, if you type DIM 
Х%(2,20), you get two strings each with a length of 20 
characters. This too is nonstandard for BASIC. 

One bad point about the T/S 1000 is its lack of com- 
patibility with the old ZX80 programs (written using the 
4K-byte ROM). The programs will run, of course, but the 
user must make some minor modifications, type them in 
again, and save them on cassette tape. 

As a cassette-based machine, the T/S 1000 has certain 
limitations. For example, this BASIC does not allow you 
to save values of some of the variables without saving all 
the variables and the program too. In fact, the entire state 


the bottom line with a NEWLINE character. 

Leaves the display on all the time, even during 
the program execution. The computer 
powers up in this mode and returns to the 
SLOW mode whenever a NEW command is 
executed. 

TAB Prints at this position. Must be used in a PRINT 
statement. 

Whitens out the pixel х, y. 


SLOW 


UNPLOT x,y 


of the machine is saved when you execute a SAVE com- 
mand, so that you can get right back where you were 
after loading the program and typing CONT. This limita- 
tion of the SAVE command makes the T/S 1000 difficult 
to use with programs that require saving data, but it is 
convenient for the novice. One limitation is that the 
SAVE command must not be nested inside a GOSUB. 
Another limitation is that cassette I/O 15 slow, and the 
T/S 1000 is not a likely candidate for a floppy-disk inter- 
face mainly because of the expense. Certainly, a floppy 
disk could increase the capabilities of the T/S 1000, but 
who would buy a controller and disk for $400 when the 
basic computer was only $100? But we don't know what 
Clive Sinclair will be up to next . . . a microfloppy for 
$1007 

The actual process of entering a program is easy for the 
novice but exasperating for the experienced computer 
user, because BASIC keywords can be entered only by 
using a one-key abbreviation. If you want to enter RUN, 
you just press the R key and then the NEWLINE key, in- 
stead of pressing R, U, N, and then NEWLINE. It will 
take a while to learn the location of each keyword. Some 


are in awkward places. The RUBOUT (delete) key is a 
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Function 


Command 


EDIT Edits the current line. 

Up arrow Moves the current line back one. 

Down arrow Moves the current line forward. 

Right arrow Moves the cursor forward. 

Left arrow Moves the cursor backward. 

BREAK Stops execution of a program. 

NEWLINE Terminates every line. 

RUBOUT Deletes the last character or keyword. 

GRAPHICS The next keys pressed will be interpreted as 
graphics symbols. 

The next key pressed will be the function writ- 
ten below the key. 


FUNCTION 


Table 5: Editing commands found in T/S 1000 BASIC. 


shifted 0. Frequently, I forget to press the Shift key before 
I press the 0 key. 

Like the ZX80, the T/S 1000 has 40 keys. The 
keyboard can be accessed in a BASIC program either 
through an INPUT statement or through the INKEY$ 
function. 

One more nonstandard feature is that the character 
code set is totally unique to the T/S 1000; it’s not ASCII 
(American Standard Code for Information Interchange). 
For example, in ASCII the letter “А” is represented by 41 
(hexadecimal); the T/S 1000 refers to the same letter as 26 
(hexadecimal). Making this unit into a terminal would 
take a little hardware and a considerable programming 
effort. 

If you want more information on the T/S 1000, 
ZX80/ZX81, or the Microace computer (no longer 
made), see table 1 for addresses of these companies. Also, 
two other articles on these computers have appeared in 
BYTE. They are "The MicroAce Computer" by Delmar 
Searls, April 1981, page 46, and "The Sinclair Research 


AUTO 
DATA 
DEFSTR 
DEFINT 
DEFSNG 
DEFDBL 
ELSE 
FNDEF 
INPUT# 
LEFTS 


LINEINPUT 

MEM 

MID$ 

ON ERROR 

ON x GOTO 

PRINT # (to cassette) 
READ 

RESTORE 

RIGHTS 

USING 


Table 6: Some common BASIC commands missing from T/S 
1000 BASIC. 


ZX80" by John C. McCallum, January 1981, page 94. 


Conclusions 

Although T/S 1000 BASIC is different, it is powerful 
for such a small, low-priced computer. І think that 
anyone who buys it won't be disappointed. It does, 
however, suffer from its lack of standardization and 
omission of powerful BASIC functions. 

The TV interface works very well, and the display can 
easily be read on almost any TV. 

The membrane keyboard makes the computer difficult 
to work with for long periods of time. 

The cassette is easy to use for simple program storage, 
but it is limited and will hamper many application pro- 
grams. 

The major use for this computer will probably be for 
learning about BASIC or computers in general. The com- 
puter itself has limited expansion capabilities, and the 
keyboard is too small and cramped for any serious 
work. i 


ІБМЕРС SOFTWARE 


CONTROL DATA 


DISKETTES 


5 1/4" SPECIFY SOFT. 10 or 16 SECTORS 
PRICE/tQO 


FORT H-39"V ais access со айо the PC 


memory using intermixed 16/32 bit addressing 
Screen editor. assembler, decompiler, debug. graphics, 
CASE, and DOS interface. Package Gudder Utility 
produces compact marketable software. $450. 
Floating Point Library (Software or 8087). $50 


QUESTalk™ Asynchronous 


Communications connects your PC 
to other computers. Menu dnven with help feature. 
termina! or local mode. UPLOAQ “DOWNLOAD file 
transfers. Multiple BAUD rates. 545 


Alphabetical LIST and database program. Designed 
for variable length fields and flexibility. Enter 50 PRICE/1O PRICE/SO 
records without a disk мой. 

Send selected records to screen, printer or disk file. | SSSD $2300 51200 $215.00 
Sort or re-sort records by ANY field. | SSOD 26.00 126.00 235.00 


introducing ALISTA an advanced version of ALIST DSDD. 3200 156.00 295.00 


with added arithmetic capabilities. B" SPECIFY SOFT or 32 SECTORS 


Simplified Users Guides (ALIST or ALISTA) PRICE/10 РНІСЕ/50 22114272414 
MAIL/PHONE LIST (included) " 5 
REFERENCE/CITATION 10.00 ee eer же 

5500 3000 145.00 26300 


FILE CARDS 
0500 —. 34.80 165.00 303.00 


CALL TOLL FREE - ORDERS ONLY 
800-824-7888 д. states ехсерт ca 
800-852-7777 Forca песюкмт5 

ASK FOR OPERATOR #906 


— 
CHECKS. MO. VISA МС.- ADD 52 00 SHIPPING 
CA RESIDENTS ADD 6% SALES TAX 


PrintPak™* atows custameed printouts via 
menu driven selection af page headers, кпе numbers, 
character type, time, date and more $45 


DiskPak™ recovers erased files. prints, 
views and modifies sectors and more. $35. 


Edlin Recovery Utility reciains 


the file you thought you last when the disk was full. $35 


кайа utd pes каше ааш Ont) Амре OF сө 


Users guides for ALISTA ONLY. 
CHECKBOOK/BUDGET 
HOME INVENTORY 


(included) 
10.00 


Requires 48K CP/M. Available for the Osborne |І. 8” 
5550 CP/M, SuperBroin, Advantage... сай for othar 
disk formats. 


ALIST (Alphabetical LIST program) 150.00 
ALISTA (Added features) 175.00 


HONOR SYSTEM SOFTWARE 
2562 E. Glade 
Mesa, AZ 85204 
(602) 892-2434 


QUEST RESEARCH. INC. 


5 . CA 95070-1304 
Р.О. Box 3304, Saratoga $9 PO Box 2553 9 Huntsviie, AL 358D4 ө 205-599-9405 ZZ 


Toll Free 800-558-6088 


Сігсіе 190 on inquiry card. Circle 127 on іпдиігу card. Circle 346 on inquiry card. 


Vector Graphics for the TRS-80 


Incorporate machine-language graphics 
into your BASIC programs. 


Radio Shack has given the TRS-80 
Model I and III user a flexible alter- 
native to memory-gobbling high-res- 
olution graphics and functionally 
limited low-resolution graphics 
—namely, the SET and RESET graph- 
ics commands, Unfortunately, due to 
the size limitations of the BASIC 
ROM (read-only memory), Radio 
Shack was unable to include any 
vector-graphics functions. BASIC has 
no command for drawing lines on the 
video monitor. 

Radio Shack has, however, pro- 
vided excellent tools for interfacing 
machine-language code to a BASIC 
program—the VARPTR and USR 
functions. Using these tools, it is 
possible to program graphics with 
fast, machine-language software 
while enjoying all the benefits of 
BASIC programming. 

KWIKLINE is a fast line-drawing 
program (see listing 1). Using the 
VARPTR and USR machine-language 
functions as “hooks,” it draws lines 
composed of either pixels (picture ele- 
ments) or ASCII (American Standard 
Code for Information Interchange) 
characters. This article describes how 


Dan Rollins 
134 Olive St. 
Glendale, CA 91206 


to place a machine-language routine 
in a BASIC program line, how 
KWIKLINE works, and how to use 
vector graphics with BASIC. 


Machine Language 
in a BASIC String 

To summarize the operation of 
these functions, a USR function will 
execute a previously prepared 
machine-language routine, passing 


Using the VARPTR and 
USR machine-language 
functions as “hooks,” 
it draws lines 
composed of pixels 
or ASCII characters. 


the 2-byte expression as the single 
argument. The VARPTR function 
returns an address from BASIC's vari- 
ables table. This address may be used 
as a pointer to the actual storage loca- 
tion of the variable. 

Variables created during program 
execution, e.g., А$ in the following 
line: 


100 A$ = СНК%(191)--СНК%(128) 


are stored in high memory within the 
area reserved by the CLEAR com- 
mand, But string variables such as A$ 
in the line 


100 A$ = “THIS IS A LITERAL” 


remain in program memory. Using 
the VARPTR function with A$ would 
return the address value of the char- 
acter on the program line directly 
after the first quotation mark. 

The Level II BASIC Reference 
Manual explains how to concatenate 
a string variable from DATA line 
values and use the VARPTR value of 
the string as the starting address of 
the USR routine. Going one step fur- 
ther, it is possible to create a 
“dummy” string on a program line, 
find the location of its first byte using 
VARPTR, use READ and POKE to 
place values into the string, and use 
this string variable as a machine- 
language USR routine. The DATA 
lines containing the Z80 op-code 
values and the lines that contain the 
POKE commands may then be 


Text continued on page 375 
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Listing 1: Assembly-language version of the KWIKLINE program. 


0001 
0002 
0003 
0004 


00100 ; RUIKLINE 

00119 5 bs Шап Rollins 

00120 ; 720/81 

00130 ; 

00140 sRelocsteble line drewins routine for ТК5-80 MOR., 10 & 3 
00150 sSuitshle for Flecement in s ѕігіп= variable on г BASIC 
00160 :rrosrss line, 

00170 sDrasvs г line for series of lines) of 

00180 ; 

00190 ; SET or RESET rixels 

00200 ; OR 

00210 ; ans disrlasshle CHARACTER 

00220 ; 

00230 Routine reavires & ersduments rer line |i 

00240 3 X1 = starling X ordinate 

00250 { Y1 = starting Y ordinate 

00250 5 x2 = ending X ordinate 

00270; Y2 = ending Y orcinete 

00280 ; SR = SET/RESET/CHARACTER fles 
00290 5 1 = SET 

00300: 0 - КЕСЕТ 

00310 ; else = CHARACTER { 2-255) 
00320 ; EX = extension flas 

00330 5 i tu = another line follows 
00340 : else = this іс lest line 
00350 ; 

00360 sFrom BASIC: comrile a string verisnle consisting of 
00370 sa series of butes in the shove order i 

00380 ; 

00390 зА% = CHR$ X1) t CHR$CY1) + CHR$(X2) t CHR$CY2) 

00400 : t. CHRS( SR) + CHRS EX) 

00410 ; 

00420 Draw the line vie : 

00430 : 

00440 ғ = USR( VARPTR( AS )) 

00450 3 

00460 344% NOTE $ This program does not check for rersmeler 
00470 544% errors: bui will effect onls video nemors. 
00480 211% Hed Fereneters maus draw srurious lines 
00490 %%%% on the screen. 

00500 $444 khen using CHARACTER mode $ 

00510 %%% Xl and X2 must he >= 29 and «<= 53 

00520 jki Ү1 and Y2 must be >= 0 and <= 15 

00530 %%%% When using SET/RESET node t 

00540 544% X1 and X2 must be >= 9 and <= 127 

00550 %%%% Yl end Y2 must be >= ) and “= 47 

00560 3 

00570 5477 мы фесара 
00580 ; 

00590 STARTX EQU +] rset ur offsets for IX index 
00800 STARTY EQU +2 * FOinter so that no zero vill 
00610 ENDX EQU t3 % occur in sssenbled cade. 
00620 ENTLY EQU tá 


CD7FOA 
23 

SE 

23 

56 

1B 

BS 
DDE 1 
06603 
DD5EO4 
ES 


005501 
DDSE02 
p 


00630 
00640 
00650 
00660 
00670 
00680 
00690 
00700 
00710 
00720 
00730 
00740 
00750 
00760 
00770 
00780 
00790 
00800 
00810 
00820 
00830 
00840 
00850 
00840 
00870 
00880 
00890 
00900 
00910 
00920 
00930 
00940 
00950 
00960 
00970 
00980 
00990 
01000 
01010 
01020 
01030 
01040 
01050 
01060 
01070 
01080 
01090 
01100 
01110 
01120 
01130 
01140 


SRBYTE EQU t5 
EXTCHR EQU +6 


STEF1 EQU ti sihese verilzales use іле strins 
STEP2 EQU 2 з o ReRors occuried бы the 
ҺІТ5Т1 EQU TU + oarsunent réerenseters, 
ALTST2 EQU 4 
y 
ORPHEO ODORE OOV. 
E 

ORG 0 3FOsilion inderendent cade 

CALL 0A7FH бе) HL = VARPTRi Feremeters ) 

INC HL sgel rast strings lensth beste 

LI! Ey HL) 

INC HL 

LT Ds CHE) 

DEC RE 350 offsets won't be zero 

PUSH RE 

POP IX 71% points to ersunents 
NEXTLN ІП Hsi IXFENDX ) 

Lt ІС IXtENDY ) 

PUSH HL ssave these ап steack till exit 
7 

Li Gst IX+STARTX ) 

LT Est IX+STARTY ) 

PUSH ПЕ 
% 
sThis code initializes the veriebles used bs the 
ША routine. Offsets sre calculated for егсһ ster 
sfrom Point to roint. 

LE Ast 

ІТ Hsi sal = 1 

SUK I! SDISTi = X2-X1 

JR NCsE10K sif RISTI: х= б then shir 

LE Hs ОҒЕН 7 else Al = -1 

НЕС 4 BISTi = - ІН5ТІ 
In OK LD К,А 
3 

ГТ) AsL 

LE Lol 551 = 1 

SUE E 01512 = Y2-Y1 

ЈК МС» 020К yif BIST2 >= 0 then skir 

LT L;OFFH з else 52 = ~} 

МЕС $ DIST2 = - ІН5Т2 
D20K Lit CrA 

ІТ ВЕ»-1 

INC ПЕ rec, i= А2- 0» reg, E= Sl= 9 

CP В sif 01511 у= 11512 then skir 

ЈК CsAXISOK 

LI С.Е ; else ехсһепбе 01 with I2 

LI! Bs 

EX [TEs HL ў exchense Al with 51 

4 exchenge А2 with 92 


эц] зиоцеоцаад FLAG © €86L Азепие[ 


EZE 


Listing 1 continued: 


DD7 401 


1 DS 
ae 


DE7EOS 


? FEO2 


WIA 


01150 ; 

01150 AXISOK LI 
01170 LU 
01180 LI 
01190 LI 
01200 LI 
01210 LI: 
01220 LI 
01230 SRL 
01240 INC 
01250 ; 

01250 РОР 
01270 PUSH 
01280 ; 

01290 $ 

01300 siisrlecesents 
01310 ; H = 
01320 1: Tt = 
01330 ; С = 
01340 ; Б = 
01350: IX = 
01350 ; 

01370 sNou loor 
01380 ; 

01390 КЕХІРІ FUSH 
01400 PUSH 
01410 ; 

01420 LI 
01430 CF 
01440 ЈЕ 
01450 : 

01480 

01470 % 

01480 :* at entre 
01490 ғі 

01500 

01510 534 

01520 

01530 

01540 CHMOTE LI 
01550 LE 
01550 SLA 
01570 SLA 
01580 SRA 
01590 RR 
01600 SRA 
01510 RR 
01420 LT 
01430 LI 
01640 ARD 
01650 OF: 
01550 LTi 
01570 LII 
01480 JR 


throushs Fic 


C IXTSTEP1)5H 
( IXTSTEP2 );E 
CIXTALTSTAÀ 291 5 end elternete sters 
CIXTALTST2))L 5 at strings location 


sseve ster values 


В 

HsC 

CoB ires, K is long exis 

b. гес, C is Drž 

В geduust for ТЫН оғ code 
ПЕ 

LE seit Xl: Yl 


end offsets have iene calculated | 
LIST 


= 11512 


(START? ) н = Yl ЕКА) 


ер Size inumber of X's before Y chenses) 
: counter (lenstn of longest exis) 
> 81, S2s Al: А2 


(сфере A aliernaste sters) 


LLing esch line. 


$jAiÀ3ATERERRXUE 

HL Seve mein resisters $ 

ЕС 7 $ 

Ў 

Ёз: TXtSREYTE) pif S lh argument is à 
? gi ог Oy moGe is FIXEL 


Cr PAMGHE 


КЕ НЯ АУЕН КАНОО EERE REE REE ЕЗ 


;XY гіз exit ¢ HL => video menors at requested bute 
destroys HL 
ee ee анаа о н ааны 


This section cetermines a screer; address 
1 = coluar rositicn (0-63) 


м 


= SCreen row (0-15) 


ana BC resisters 


Me м эб m 


HE ; else mode is CHARACTER 
із у Sel row eng column 

L 

L Colunn = coluzn à 4 

H 

L 

H 

L ІНІ = HL/4 

Bs yseve CHARACTER 

AsH 

3 keer edcress on screen 
ЗЕН 

Hea 

ҺЕ zrestore CHARACTER 
SURTTE ҙсісге the CHARACTER ere. 


005E 


189 


01590 : 

01700 ; 

01710 %-------ш-----Шш---ш-ш- sthis is the "bridse" 
01720 JUMPER ЈЕ NEXTLN 5 which keers KWIKLINE 
01730 #-=-=-=-=-=-=-=-=-=-=- ӯ relocatable 

01740 ; 

01750 : 

01750 ЖЭК КЕЖЕК ЕЗІ За ЗҰЗКЕКЕЖЕКХАЗ ЖЕЗЗЗЖЕЗЗЗ 
01770 Ж This is г relocatetie SET/RESET routine t 3 
01780 ФА At entre = ХХ (0-127) | 3- 
01790 ;t = ү (0-47) * 
01800 %Ұ (CIX+SRBYTE) = SET/RESET сосе 19 = RESET» 1 = "T 
01810 :3 destroys НІ, BCs AF registers 

01820 ЖҰХАҚКҰЗАКЕ ЖА RES КЕЗІ ERAS EELS corP—T 
01830 ; 

01840 PXMODE LI Hs OFFH 

01850 LI AJE ssel Y ordinele 

01840 DIV3 ІКС H sQivide Y velue os 9 

01870 SUB 3 slesvine quotient іп Н res, 
01880 JR NC;LDIUS ; Н is 0-15 

01890 АШ 8,3 sana remtinder in В res. 

01900 L It B: 3 B is 0-2 

01910 LU 9р ;Sel current X ordinate 

01920 SLA L = ХЖ 2 

01930 SRA H 

01940 RR L 

01950 SRA H sUivide HL bs 4» leaving 

01950 КК L memeinger in carrs fleas 

01970 RL B sdelermine Fixel rosition bs 
01980 INC B В -BIUS redr * 2 + [105 redr + 1 
01990 LI AsH 

02000 AND 3 sKeer address ой screen 
02010 OR 3CH Ні Foints to requested 
02020 LI! Hr screen Fositior, eddress 
02050 XOR А 

02040 SCF 

02050 GETBIT ADC às ideteraine rixel value by 

02060 LINZ GETBIT % taking 2 to the Eth rower 
02070 : 

02080 ВІТ 7 s€HL) scheck if currently 
02090 JR NZ sGFXOK + Srarhicss 50 if se 
02100 LI (HL ) 80H 3 else clear the bute 
02110 GFX¥OK ВІТ OsCIX4+SRBYTE)} sif SET/RESET flees is 0 
02120 JR Z RESET з then skir .... else 
02130 SET, OR (HL)? теді г hit to screen bste 
02140 JR SUBYTE 

02150 RESET CPL 

02150 AND (HL) gpask this bit fror bute 
02170 SUBYTE 10 (HL >A ssave the byte on screen 
02180 ; 

02190 FLEXIT POP BC 

02200 РОР HL :resiore wain registers 

02210 ; 

02220 ; 


Listing 1 continued оп page 374 
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Listing I continued: 


OCS 
QC7 
OCA 
еп 
ЖЕ; 
0001 
0004. 
0007 
OD? 
DA 
0001 
OODE: 
JEO 


%00 


78 
008593 


(Ww 


7B 
008504 
JF 


. 1087 


[1 

DD7 201 
007302 
El 
007403 
DD7 504 
07Е04 
FE26 
co 
110601 
15 
0019 
188C 


02230 
02240 
02250 
022%0 


277 
pay ay) 


02280 
02290 
02300 
02310 
02320 
02330 
02340 
02350 
02350 
02370 
02380 
02390 
02400 
02410 
02420 
02430 
02440 
02450 
02450 
02470 
02480 
02490 
02500 
02510 
02520 
02530 
02540 
02550 
02560 
02570 
02580 
02590 
02600 
02610 
02620 
02630 
02840 
02650 
02660 


00000 TOTAL ERRORS 


АТ5Т1 0003 00470 
ATST2 0004 00480 
AXISOK 0039 01160 
OMODE 0056 01540 
0023 00980 
002Е 91060 
00А8 02280 


DIOK 
ROK 
DDA 


УЗУК OSCE CCL CeO ER OPER POSTERS COED FE i-i 
T igital Differential Anelszer routine 


ҒА adds disrlaecemenis to current Flot coordinates : 
PXAERXAREXAREKXRERAEXARREXXXAREREXEXERXXXXEXXSOROREGXOEORGRÉEX 


H 

DA LI 
АШ! 
Lit 
LI 
ALL 
LI 


РОР 
LD 
LD 
POP 
LD 
LD 
LD 
CP 
RET 
LD 
DEC 
ALL 
JR 


END 


01180 02420 
01190 02450 
01100 


00950 
01030 


Ast 


Ast IXtSTEP! ) 


It^ A 
AsE 


Ari IXTSTEP2) 


E: 
ArC 
ArH 
Cy A 

L 

Cs REXT 
L 

Cs 
Arlt 


LINZ 


Ау! IXtALTSTI) 
It à 
АЕ 
А, IXtALTST2) 
Е,А 


NEXTPL 


DE 

( IXTSTARTX 9D 
( IX*STARTY НЕ 
HL 

( ІХ+ЕМОХ УН 

( IXTENI(Y НГ 
ArCIXREXTCHR) 
d k’ 

NZ 

DE 70106H 

D 

IXsDE 

JUMPER 


ы» 

T 

be 
П 


Хі + ster X 


зҮї = Y1 + ster Y 
sedJust ster check 


sif ster check > MISTI 
; then shir 
з else sdJust ster check 


sadd alternate sters 
з to Xl 


$ end Ү1 ў 
я $ 

yloor till finished ў 
s with current line, $ 
11111717111 


irestore arguments to 
* evoid having to 


? redefine then 


sif 6th argument is 
‚ not "&" return to BASIC 


else point to next 

set of line parameters 
and laor to NEXTLN via 
JUMPER "bridde" 


DIVS 0073 01860 


01880 


ӨПУ 0003 00510 00810 02550 
ENVY 0004 00820 00820 02570 
ӘТСНЕ 0005 00540 02580 
GTBIT 0091 02050 92060 

GXOK 009A 02110 02090 
ӚЖРЕН 006Е 01720 02440 

МУТ 0004 02480 02380 
MXTLN 000% 00810 01720 
MXTPL 0042 01390 02480 
PLEX IT 0048 02190 

PXHODE 0070 01840 01440 

RESET 0043 02150 02120 

SET 00А0 02130 

ЭВҮТЕ 0005 00530 01420 02110 
STARTX 0001 00590 00850 02530 
STAR TY 0002 00500 00850 02540 
STEF1 0001 00550 01150 02290 
STEF2 0002 00659 01170 02329 
SURYTE 0085 02170 01480 02140 


Listing 2: BASIC-language version of the KWIKLINE program. The 780 op codes from 
listing 1 are incorporated into the DATA statements in lines 1000-1140. Once line 20 has 
been packed with these op codes, you can save lines 10-50 and use them as a kernel 
around which to build your own program. Lines 2000-2090 are a simple test of the 
KWIKLINE program. 


- 7 KMIKLINE 
machine language video line drawings rrosratm 
bu DAN ROLLINS 
8/29/81 


4” 
This Program POKEs the machine code into the dummy 
string Cline 20) for use as a USR routine. After г 
Successful RUN» RUN again to test the code. 


10 CLEAR 2000 
20 LN$-" —————— 22 


30 U-UARPTRCLN$ ) 

40 POKE 15525:FEEKCUT1) POKE 155275;PEEKCUT2) "ж USR ENTRY 

50 -DISK users erase to here > DEFUSRO=PEEK( Vtl )+PEEK( УҒ22%256 

is ADDR=PEEK( V+1 )+PEEK( Ч+2 )x256 
0 

80 

90 


CLS Ќ:РКІНТО 975»"СӨПЕ IS BEING POKED INTO 1 МФ" PRINTE 0»; 
READ AS :IF A$-"END" THEN 150 


BS=LEFTS(ASr1) :С%-КІСНТ%( А6:1) 


100 M=ASC( BS )-484( BS>"9" )7 iL-ASCCC$ )-481( С6>79" )x7 
110 CS=CStMtL ^X calculate checksum 
120 PRINT ASs" "5 ^X disrlas each byte 


Listing 2 continued on page 375 


Listing 2 continued: 


130 POKE ADDR:MX15tL 

140 SOTO 80 

150 IF €S = 3217 THEN PRINT 
ELSE PRINT 

160 

DELETE &0-1140 

99 ° 


«АШИК-АШІКТ1 


"RUN WAS SUCCESSFUL "5 
"ЖЖ HAD DATA ЖЖ” 


: STOP 


^XX Kill ell unnecessary lines ЖЖ 


The hexadecimal formet of these codes allows for entry 
via SUPERZAP or other disk or menors monitor. 


1000 IATA 
1010 DATA 
1020 DATA 
1030 DATA 
10:3 ’ 
1040 DATA 
1050 DATA 
1060 DATA 
1070 DATA 
1073 " 
1080 DATA 
1090 DATA 
1100 LATA 
1110 DATA 
11%” 
1120 DATA 
1130 BATA 
1140 LATA 
1999 ' 
This is 


18»8C 5; END 


2000 CLS 

2010 INPUT 
2020 INPUT "ENDING F 
2050 INPUT "SET; RESET; OF 
2040 IF M$-"C" 
2050 IF H$-"S" 
2060 IF М= "К" 


THER C = 1 
THEN C = 0 


CD»7F ;»065:23» 5E: 255 55,1 Ву 05 0061700, 565,035 005 5E 
04 ЕЗ5, 00755017010 5Е 02,0556 25501579 2530045245 
FF ЕП, 44354757 І»2Е,01,953»,350,04»2ЕЭҒҒ»ЕП,44»,4Ғ»11 
FF sFF 137 В87 38503, 485 47 sSEBsDINIS745015DD5735025 DII 


2,03, 009757047587 51748, CB» 39 5094701, IG s ES 5» CS 5 ШІ 
7EsOSsFEs02» 385165553»: 5A: CBs 255 СЕУ 255 CEs2C5 CE s 1D 
СВу 2С, СВУ 1 Пу 47 3703E639035F 5535575785185 37 5 18; 9H 
2SsFF 9378s 2490527037 30:FB5sC55023s475 5658s CB 255 CB; 2C 


СЕУІП»,СЕУ2С»СЕ,І1П»СВ,10,04,7С»,Е6»,03,Ғ6»,3С,%7,АҒ 
37Э8Ғ,10ОЭЕІП»СЕ»,7Е,20,02»385,80», ШІэСВ,05,45,238,03 
В%»,18»,02,2Ғ»й8%»77»С1»Е1,7А8»ШІ»86,01»,57,7Е» 10,865 
2s8F 579584 » AF s Bli 5 33,0С,95,4Ғ»,7АэП1,8%5,03,87,7В 


ПП,38%5,904,5Ғ»190;3387, 1, ШіІ»72,01,Ші,73,02,Е1, ШІІ»74 
03,ШІ»75,04У/Ші»7Е,05»ҒЕ,28,С0»911,085,01,15,111,19 


в simrle test of KWIKLINE 


"STARTING POINT (Xls¥1) ”%Х1»Ү1 

THT (5 Х2эҮ2)0 4% X25Y2 

CHARACTER NOLE (SIRC) ",М% 
THEN ІНРОТ “CHARACTER 


VALUE (ASCII) "SC 


2070 АФ=СНКФА X1 D+ CHRO Уі + CHES) X2 JACHAS Y2 + СНКФСО +"." 


2080 UU=USR. VARPTR‘ AS 2) 
2090 GOTO 2010 


deleted from the program — leaving 
only the machine-language code in a 
BASIC program line. The advantages 
of this “packing” of the code directly 
within a BASIC program are: 


1. The machine-language code is 
saved and loaded efficiently with 
your program. 

2. High memory need not be re- 
served at power-up. 

3. Since the location of the string will 
not change, the USR-routine entry 
point doesn't need to be redefined. 

4, The routine will not interfere with 
other machine-language pro- 
grams, such as keyboard- 
debounce routines or printer 
drivers. 

5. The format is compatible with 
DOS (disk operating system) and 
BASIC for both Models I and III of 
any size memory. 


The limitations of this format are 


“я агаи the line 


mainly those encountered by the 
routine's original programmer. The 
program must: 


ebe fully relocatable, using no ab- 
solute jumps or calls to locations 
within the program 

econtain no bytes with values of 00 or 
22 hexadecimal, as these are BASIC 
line and string delimiters 

euse no look-up tables within the pro- 
gram —the table's starting point will 
vary with the routine's location 

ebe less than 241 bytes in length —the 
size of BASIC's program-line input 
buffer 


List a program line containing such a 
packed string, and youll see an odd 
collection of BASIC tokens and print- 
ing control characters. It will look 
like a bad load from cassette tape. 
This minor irritation is caused by 
BASIC's LIST processor's misinter- 
pretation of the machine-language 


bytes. The effect is harmless. 

Listing 2 is the program that uses 
POKE commands to place the 
KWIKLINE op codes into the dummy 
string. Line 10 reserves a block of 
memory for string storage and 
manipulation. BASIC must encounter 
this CLEAR command before the LN$ 
definition or its location will be 
unknown and the VARPTR function 
in line 30 will cause an error. Lines 
30-50 determine the location of LN$ 
and set up the USR entry address. 
The same address is used in line 60 for 
the reference position to begin the 
POKEs. Then the DATA lines are 
read, converted from hexadecimal 
strings to decimal integers, and in- 
serted into the dummy string. Line 
110 calculates a checksum to avoid 
the possibility of a typo causing the 
program to bomb. 

Once all the codes have been 
placed in the string, the unneeded 
lines are deleted from the program, 
leaving the base lines required for any 
access of KWIKLINE. Cassette-based 
system users should save this portion 
with CSAVE and use it as the starting 
kernel for experimentation. Disk- 
based system users must follow the 
instructions on line 50 and remember 
that the kernel program will not be 
correctly saved with the ASCII op- 
tion. Instead, save any application 
programs with the command SAVE 
"DEMOI/BAS',A and merge that 
file with the result obtained from ex- 
ecuting listing 2. 

Lines 2000-2090 in listing 2 perform 
a simple test of the new graphics 
capability. Input some sample points 
at the prompts to verify that every- 
thing is working correctly. 


KWIKLINE Operations 
KWIKLINE, based on the DDA 
(digital differential analyzer) algo- 
rithm described by Mike Higgins (see 
"Fast Line-Drawing Technique,” 
BYTE, August 1981, page 414), is 
very fast — the longest line requires 45 
milliseconds to be drawn on an un- 
modified TRS-80 Model I. The 
routine uses only integer arithmetic 
and avoids redundant calculations. 
Listing 1 is the assembly-language 
coding of KWIKLINE, showing the 
algorithm and the control loops that 
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Figure 1: Hexagon produced by the POLYGON program. The figure took approximate- 
ly two seconds to draw by using the KWIKLINE program. 


implement it. Note that there are two 
nested loops. The inner loop plots the 
points along a line defined by the 
parameter string. The outer loop 
checks the extension character and 
loops back for further lines if neces- 
sary. 

The first lines initialize the IX index 
register to point to the parameter 
string. The address supplied by the 
VARPTR function points to the vari- 
ables-table byte that defines the 
length of the string. Since KWIKLINE 
does not use this byte, it is simply ig- 
nored. The following 2 bytes are the 
desired address in normal Z80 reverse 
order —LSB (least significant byte) 
followed by MSB (most significant 
byte). 

Next, the line parameters are read 
and saved on the stack — their storage 
addresses will be temporarily used by 
the program. Increments and offsets 
for points along the line are cal- 
culated by lines 920-1130 and placed 
in the temporary storage area by lines 
1160-1190. 

The SET, RESET, and CHARAC- 
TER screen-address conversion 
routines are the heart of the program. 
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Lines 1540-1680 find the screen ad- 
dress needed to place a byte in 
CHARACTER mode. Lines 1840- 
2170 convert an X,Y coordinate pair 
to the screen position and bit number 
that defines a certain pixel. The cor- 
rect SET and RESET action is per- 
formed according to the fifth argu- 
ment of the parameter string. This 
routine is exceptionally fast, interac- 
tive with BASIC, and relocatable. 
Once a point has been plotted, the 
KWIKLINE routine adds offsets to 
registers D and E, which contain the 
current X and Y values, respectively. 
The B register, initialized to the 
length of the longest axis, is decre- 
mented and the rest of the line is plot- 
ted. When B goes to 0, lines 
2520-2570 restore the original values 
to the parameter string. This is done 
to avoid having to redefine the string. 
The EXTENSION character is then 
tested and, if it's not an ampersand 
character (&), control passes back to 
the BASIC interpreter; otherwise, the 
IX register is bumped to point to the 
next series of bytes, and a jump is 
made to the start of the outer loop. 
One problem I encountered while 


writing KWIKLINE is that the dis- 
tance between the start and end of the 
outer loop is greater than the 127 
bytes maximum allowed a relative 
jump. Since KWIKLINE is written to 
be position-independent, the jump 
must be made via the "bridge" at line 
1720. Another abnormality seen in 
the listing is the avoidance of bytes 
with a value of 00. After the code is 
placed into a BASIC program line, a 
zero byte would be interpreted as the 
End Of Line delimiter. The 2 bytes 
following the zero byte would be mis- 
taken for a Next Line Pointer and the 
next 2 bytes as the line number, etc. 

To avoid this mess, special steps 
must be taken. For example, it is nec- 
essary in line 2610 to load the DE reg- 
ister pair with the value 6 as an offset 
for the next set of line parameters. 
The op code 


LD DE,6 

would ordinarily be assembled as 
11 06 00, with the zero byte being 
unacceptable. Instead, the value is 
loaded in two steps: 


LD DE,0106H 
DEC D 


The assembled code is 11 06 01 15, 
avoiding the zero byte. The end result 
is the same, but the code takes a little 
more time and memory. The trade- 
offs of a slight loss in speed and size 
for relocatability and BASIC line 
compatibility are, nevertheless, a 
great bargain. 


Drawing Lines from BASIC 

KWIKLINE requires six 1-byte 
arguments—a_ starting coordinate 
(X1,Y1); an ending coordinate 
(Х2,Ү2); a SET, RESET, апа CHAR- 
ACTER mode byte; and an EXTEN- 
SION character —for each line drawn 
(see figure 1). Since BASIC allows the 
passing of only a single-integer argu- 
ment to a USR routine, the arguments 
are concatenated into а string 
variable, and the storage address of 
this variable (VARPTR) is sent as a 
pointer to the arguments. 

The starting and ending points may 
be anywhere on the screen and may 
define the same point. However, 

Text continued on page 379 
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Listing 3: The POLYGON program will draw a polygon with from 3 to 20 corners. 
POLYGON uses lines 10-50 of the KWIKLINE program to draw the lines. 


999 * 
This routine draws an N-4on with ell vertices connected 
It expects lines 10-50 define the KWIKLINE subroutine 


1000 DIM AC20)7B(20) ІРІз3.1416 

1010 INPUT" 4 OF CORNERS (3-20)"5N 

1020 7-0 

1050 FOR Ј=0 TO 2XPI-,001 STEP 2XPI/N 

1040 7-7%1 

1050 AC Z)-COSCJ)X63t153 :BCZO-GSINCJOX53153)/127 £47 
1060 NEXT :CLS 

1070 FOR J=1 TO N-1 

1075 FOR K=J+1 ТОМ 


1080 X1U=AC J) SYI=BC J) iX2-26€N) SY2=HCK ) 
1090 GOSUB 2000 

100 NEXT K 

1110 NEXT J 

1120 KS=INKEYS :IF К%-"" СОТО 1120 ELSE 1010 
1999 * 


Subroutine comriles the rarameter string and draws 
a line of lit rixels as defined by the X1sYls Х2,Ү2 
endroints, 


2000 A$-CHR$CX1 tCHR$CY10)tCHR$CX2 HH CHR$C Y2 )+ CHR$C1) t"," 
2010 UU-ZUSR( УАЕРТК( AS )) 
2020 RETURN 


Listing 4: The CLOCK-80 subroutine produces an analog- and digital-clock display on 
the screen. Again, it uses lines 10-50 of the KWIKLINE program. 


65 “NOTE: line 10 must CLEAR 10000 for fastest initialization 


70 ” CLOCK-80 
Mechanical clock demonstration 
reauires Disk BASIC 
and KWIKLINE 


80 DIM СІН( 57)», S$( 59510»: М%(59,1)» HOC 1171) :DEFINT D-Z 
90 DEF FN СХХАЭВ) = SINCA) Ж B + 53 
100 DEF FN CYC AsB) = (COSCA) Ж В + §3)/127%47 + 1 
110 DEF FN ВІ%(Е»Ғ»,С»Н»М%»,Х% Э-СНЕФСЕ )+CHRSC Е D+CHRS( С DF CHRSCH ) 
+ CHR$C-(M$-" SET" )-(C LENC M$ )=1 )KASC(O MG) ) + X$ 

120 DEF FN ВХ% EsFsGsHssX$ )= 

СНК% E)FCHR$4( F O4CHR$CGGOtTCHR$(CF )$CHR$CMO t" &" 

*CHR$C GOTCHR$CF )+СНКФ С D+ CHR$CHO4CHR$CGH 21^ &" 

*CHR$C GO) +СНЕФ Н Э +СНЕФ Е D+ CHRSS Н Э+СНЕФСМ +" 5 

ҒЕНЕ% ЕОҒСНЕФӨСНЭҒСНВСЕ D+ CHRSC F ECHR. М )+Х% 
130 SA=8H4041 $MA=8H4042 SHA=8H4043 


490 


"ЖЖ SYSTEM time sddresses ЖЖ 
Hodel III use > SA=8H4217 :Mà-&H4218 tHA=&H42719 


CLS PRINTE 411»"СІ ОСК-80"% PRINTE 4735s"HY DAN ROLLINS” 

PRINTE 534,7 :INPUT "TIME NOW CHHstttsSS) "sHstsS 

POKE НАЭН SPOKE МазМ :РОКЕ 58,5 

PRINT? 501»" INITIALIZING" 

7-29 ІВ- 3.14159 

FOR A= 2ЖВ-.0001 TO 0 STEP -2XBH/50 "define 50 roints 
Z=Zti БЕ Z > 59 THEN 27-0 ^ around circle 
CIR(Z)= А 

NEXT 

FOR J-0 TO 59 


SETCFN CXCCIRCJ 205512, FN CYCCIRCJOs51)) 


Define seconds hand 


K=J-30 21Р К<0 LET K=K+50 

X1=FN CX4 СІКАК) 10) 

Ү1-ҒЕМ CY(CIR(K )+10) 

X2-FN CXC СІВ J 2; SS) 

Ү2-ЕМ CYCCIRCJ 25; 99) 

5%(.7:00-ҒМ BL$CX1srY1»X25Y2, "RESET" »",") 
5%(.7,1)-ЕМ ВІ Ф Х1>Ү1,Х2,Ү2,;"5ЕТ",",") 
‘Define minutes hand 


X2-FN CXC СІВ J)s49) 

Ү2-ЕМ CYCCIR{ J)s49) 

M$( Js LO=FN Бі Ф Х1,Ү1, X25 Y2,;" SET" ,"&") 
М%.7,:00-ҒМ BL$CX15Y15; X25; Y25:"RESET","&") 

K=J-2 :IF К<0 LET К=К+50 

Х3-ЕМ СХ(СІК(К)%35) 

ҮЗ-ЕМ CYC СІК‹К ), 35) 

M$CJ 1 )=МФ(7,1)+ЕН BLOC Хау Y25; ХЗу ҮЗ у" SET" у "4" ) 
М%.7:00-МƏМ%(.7,004ҒН BL$4X25;Y25; ХЗу ҮЗ у" RESET" »"&" ) 
К=Ј+2 :IF К>259 LET К-Кк-%0 

Х3-ЕМ СХССІК(К)»355) 

ҮЗ-ҒМ CYCIRCH 25 3S) 

MS. J: 1)=M$( Js 1204FN BL$CX25» Үау X35 Үзу" SET" ,"," ) 
М%(.7,00-:М%(.7,0393ҒЕМ EL$CX25,Y25; ХД, YA3;" KESET" »"," ) 
Define hours hand 


IF INTCJ/S) <> J/3 GOTO 540 
L-J/S :K2J-25 {ІР К<0 LET K=K+460 
X1-FN CXCCIRCJ)» 35) 
Y1sFN CYCCIRAC J ), 35) 
Х2-ЕМ СХ СІКЕК ),12) 
Y2=FN CYC СІКЕК ) 12) 
Н9(1 +1 )=ҒМ Ві Ф Х1,Ұ1,Х2,Ү2»,"СЕТ","%5”) 
Н9(1 50 )=ҒМ BLOC X1sV1isX2sY2s"RESET"s"&" ) 
К=Ј+25 {ІР K259 LET К=К-50 
X3-FN CX¢CIR(K ) 12) 
ҮЗ-ЕМ СҮССІК‹К ),12) 
Listing 4 continued on page 378 


8ZE 
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Listing 4 continued: 


400 H$CL«120-H$CL: 1 FFN BLOC Х19Ү1:Х3,Ү35»"5ЕТ", 5") 
410 Н9(1 1 )=НФ( 1 )+ЕН BLOC Х2,Ү2,Х3,Ү3»,"5ЕТ",",") 
420 H$CL:0)-H$CL ;QO*FFH BLOC X1sYisX3sY3s"RESEF"s"&" ) 
630 Н9(1 50 )=НФСЕ 0 )+ЕМ BL$£4X2:Y25 XS ҮЗ у" KESET" ,",") 
4АО NEXT 
4630 FRS=FN ВХ%( 10815127, 4551, "А" ) + ЕН ВХФ5041,19,6,1,",") 
6460 ’ 
draw clock face 
1000 CLS ІНІг11 |Ні-59 151-259 
1010 FOR 41-0 TO 59 
1020 SETCFN СХ(СІК(,72,61)» FN CYC CIR( 12,619) 
1030 NEXT 6Е7( 2,27) :5ЕТ( 125,27) 
1035 UU=USROC VARPTROFRS)) PRINTE 65»"СІ0СЕ-80"; 
1040 RESTORE :FOR Ј=1 TO 12 :КЕАП К ІРКІМТЕ К+, S$ NEXT 
1050 DATA 109,312,572,7%0,941,990,911,708»,512,259,78»,20 
1060” 4 
This loor draws the hends as the clock runs 
1070 H=PEEK{ HA) ІН-РЕЕК(МА) 5 Ѕ=РЕЕК‹ SA) 
1080 IF H>11 LET Н-Н-12 іРОКЕ HA:H 
1090 IF Ні<>Н THEN UU=USROC VARPTR{ НФСН1,0))) ІНІ-Н 
sUU=USROC VARPTRCHS( Hisi ))) 
1100 IF M1<>M THEN UU-ZUSROQ/( VARPTRS МФ М150 ) ) ) М1=М 
:UUZUSKO: ЧАКРТКСМФС М1 51 0) 0) ) OR USROCUVARFTRA Н+ Н1,1))) 
1110 IF 51<>5 THEN ШІ-П5КО УАКРТК( 5%( 51,0 ) ) )} $51=5 
sUU=USROC VARPTR(S$(S1:1))) OR USROL ЧАКЕТКЕ МФС М151) ) ) 
OR 05КОСУАКРТКС H$: Ні 1 ) ) У 
SPRINT 0 119: 05ІМС "Ж" sH-CH-0)0X125; M55; 
1120 IF INKEY$ <>"" THEN 1140 
1130 GOTO 1070 
1135” 
Press ans Key to reset the clock 
1140 CLS SPRINT 6 470;; :INPUT "SET TIME CHHsMHsSS) "ЭН,М,5 
1150 POKE HAsH SPOKE MAsM SPOKE SAS :GOTO 1000 


Listing 5: The CHARACTER MODE subroutine produces either a moving frame 
around a message or flashes of lightning. It also uses lines 10-50 of the KWIKLINE pro- 


gram. 


70 CLS ?INPUT "ROUTINE 1 OR 2"jR 
80 ON R GOSUB 100;1000 
90 GOTO 70 


yg» ^ 


Two demos of CHARACTER mode: 


Lines 100-200 flash concentric sauares of random characters 
Lines 1000-2000 frame the screen with "movins" lights 
and flashes lines sls Tesla 


100 0=0 :С%= "$x. +-" + CHR$C143)OtCHR$C134)tCHR$6137) 

110 CLS SPRINT@ 4459,"YOUR SCORE IS “%5С0ОКЕ 

120 PRINTE 594," HIT <ЕМТЕК> TO PLAY AGAIN"; 

130 M$-MID$CCS:RNDCLEN(CCS$ 2251) 

140 Х1%-СНК%( 0Ж2) :Ү1%=СНКФ Q) :X2$-CHKR$(63-0x2) :1Y2$-2CHR$C15-0) 

150 6$-X1$T1Y1$9TX29$1Y1$TH$T"&5"LX2$1Y1$ TX2$1Y2$1H$1"&" 
+Х2Ф+Ү2Ф+Х1Ф+Ү2ФЪМФ+" &"LX1$TY2$TX1$TY1$THST"," 

160 UUZUSRO(VVARPTRCA$)) 

170 8-041 

180 IF 8-2 PRINTE 599,"<--->"; 

190 IF 0-4 PRINTE $99;"ENTER"; :020 

200 KS=INKEYS :IF К%-СНК%( 15) THEN RETURN ELSE 130 


Second CHARACTER mode demo 
" TRAPPED LIGHTNING" 


1000 X120 :Y120 :X2-20 {Ү2=15 

1010 M=131 :60SUB 2000 {1К%*5 0)=А%+"&" 
1020 M=140 :G0SUB 2000 :LR$(1)-6$rf"&" 
1030 M-175 :GOSUB 2000 {1 КФ 2 )=АФ+"А" 
1040 X1=63 %Х2-63 

1050 M-176 :GOSUB 2000 
1060 M=140 :GOSUB 2000 
1070 M=131 :GOSUB 2000 :1К% 2 )=1 КФ 2 )+АФ+", " 
1080 Х1=1 :Ү1=0 :X2262 {Үү2=0 

1090 №129 :6050В 2000 :ТВ%Ф( 0 )=АФ+" 5" 

1100 №130 :6GO0SUB 2000 :ТВФ( 1 )=АФ+" А" 

1110 Y1-15 :Y2-15 

1120 M-144 :6GOSUB 2000 :TB$CO)O-TB$CODtA$T"," 
1130 M=160 :GOSUB 2000 ;ТВ%( 1)=ТВ%( 1)+А%+"." 
140” 


SLR$CODZLR$460)0t6$tT"," 
LRS. 19-1 К%( 1)+А%+".”"” 


Loor frames the screen with flashing lights 
and random lines аге drawn апа erased. Use 
CENTERS Kes to exit 


1150 0-2 
1160 Q@=Qt1 ‘SIF 022 THEN 0-0 
1170 UU=USRC VARPTR(LR$(Q))) ОК USRCVARFTRCTB$CO ANT 1))) 
1180 X1z583: Y1=23D?X2=2+RNIK 125) i Ү2-ЕМІК 48) М=1 
1190 GOSUB 2000 ‘SAS=ASt"S"+LEFTS6 А%,42ҒСНКФ 009," 
1200 UU=USRO( VARPTRLAS$S)) ІРКІМТСЕ 470,"PRESS “ENTER? TO EXIT"; 
1210 IF ІМКЕҮ%<>2СНК%%( 13) THEN 11560 ELSE RETURN 
1999” 
subroutine compiles a line rarameter string 


2000 AS=CHRS( Х1 DtCHRSC Ү1)ҒСНК%і Х22ҒСНК%( Y2 )?FECHR$C М) S RETURN 
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Figure 2: Screen dump of the CLOCK-80 program. Each new position of the hands is 


determined by the KWIKLINE program. 


these values must agree with the 
mode byte. If incorrect parameters 
are passed, lines may be drawn at in- 
determinate screen locations (they 
generally “wrap around” the 
screen) — but the program will write 
only to video RAM (random-access 
read/write memory). 


Two Modes 
Two types of lines may be drawn 
using KWIKLINE. The SET/RESET 
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McGraw-Hill Boo 


Here are the essential methodologies 
of information resource planning 
from JAMES MARTIN, author 
of 28 major books on computing 


STRATEGIC 


mode uses the TRS-80 graphics pixel 
as the display medium. This mode re- 
quires the fifth byte of the argument 
string to be either а CHR§(0) for 
RESET, or CHR$(1) for SET. Argu- 
ments one through four, in this mode, 
must be in the order X1, Y1, X2, Y2, 
with the X values: 0 <= Х =< 127 
and the Ү values:0 <= Y =< 47. 
The fifth byte of the parameter string 
in the alternate mode, CHARAC- 
TER, will have a value > —2. The 


DATA-PLANNING 
METHODOLOGIES 


Published by Prentice-Hall 


Needed methodologies and the practice of using 
them, plus quotations from people with a variety of 
implementation experience. 227 pp. $32.50 


character in this position will be 
repeated along a line defined by the 
X,Y coordinate pairs, where 0 < = X 
< = 63 and0 <= Y < = 15. 

The sixth byte of the parameter 
string defines whether or not another 
set of line parameters follows the 
first. This byte must be an ampersand 
character (&), CHR$(38) for EXTEN- 
SION. Any other value forces a 
return to the calling BASIC program. 
When this byte is an ampersand, 
KWIKLINE expects six more parame- 
ter characters in the correct format in 
adjacent memory locations. The 
value of this function becomes ap- 
parent when a series of lines must be 
drawn consecutively. So much over- 
head is involved. in compiling the 
parameter string and calling 
KWIKLINE from BASIC that op- 
timum speed will not, otherwise, be 
obtained. 

This function allows the program- 
mer to define a parameter string of 
values for multiple lines, say four 
lines for a box, or two lines, one SET 
and the next RESET, for a phasor zap 
or bolt of lightning. 

Listings 3, 4, and 5 demonstrate 
some techniques for compiling the 
strings for drawing the desired lines. 
Listing 3 draws a polygon with all 
vertices connected (see figure 1). The 
effect can appear very three-dimen- 
sional. This program uses the 
simplest form of parameter passing. 
The endpoints of the line are deter- 
mined — note the scaling done to keep 
the figure symmetrical. Then, a 
GOSUB to line 2000 draws the line. 

Listing 4 produces a simulation of 
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If you're a dealer, OEM, or fairly knowledgable 
end user, Vandata has an incredible deal for you — the 


Vandata Business Software Package. The package includes: 


General Ledger, Accounts Payable, Accounts Receivable 
and Payroll with Cost Accounting, plus our custom 
installation program. АП for only $295. 

Why so low? Because a mature user doesnt need 
support. That drastically cuts our costs. And yours. 

And if you're a software dealer, you can resell 
Vandata Business Software without paying royalties. The 
Vandata business package is the best-debugged, easiest- 


to-install enhanced Osbome-based system on the market. 


It's well worth up to $995 with your support to end users. 

Minimum requirements are 48K RAM, CP/M™, or 
CDOS, CBASIC2™, a CRT and a 132-column printer. The 
package is available on most CP/M disk formats. Our 
installation manual is included and the Osborne/McGraw- 
Hil! application manuals are available separately. 

Why pay for support you don't need? Order the 
Vandata Business Software Package. Call toll free: 


1-800-426-5248. V D 


17544 Midvale Ave. N, Suite 106. 
Seattle, WA 98133. 


In Washington call (206) 542-7611. 
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an analog clock- digital-clock simu- 
lations being passé (see figure 2). It 
uses a more advanced technique for 
maximum speed, An array of strings 
is compiled from the lines to be 
drawn. The lines define points be- 
tween the center of the screen and 
points along the circumference of one 
of three concentric circles. The outer- 
most circle is for the sweep-second 
hand, the middle one for the minute 
hand, and the inner circle defines the 
arc of the hour hand. 

Once the array is compiled, disk 
BASIC's real-time clock is monitored 
and the screen is updated according- 
ly. The time is not determined from 
the TIMES function, as manipulating 
this as a string would cause the delays 
associated with string reorganization. 
Instead, the clock's storage memory is 
examined using a PEEK command, 
and this numeric value is used as a 
pointer into the array of line 
parameter strings. So much string 
space is used by the program that 
almost any use of string-manipula- 
tion commands within this loop will 
eventually invoke the "garbage collec- 
tor," in effect stopping time. 

This clock program also demon- 
strates a drawback of KWIKLINE. 
Extensive string manipulation is re- 
quired in defining each hand in every 
position on the face of the clock. 
Compiling all these strings takes 
about two minutes, a lengthy wait for 
a supposedly fast program! But the 
result, after the wait, is an example of 
the TRS-80 doing something that 
would seem beyond the capacity of a 
normal BASIC program. It is possible 
to eliminate this initialization phase 
by writing the string arrays to disk 
after the first compilation, and then 
reading the file upon subsequent 
runs. 

Listing 5 produces demonstrations 
of the CHARACTER mode of KWIK- 
LINE. These eye-catchers could be 
used in framing a company logo or 
luring an unsuspecting passerby into 
buying a product. 

Portability, speed, and flexibility 
make KWIKLINE a valuable addition 
to the BASIC library. Learn to use 
this tool effectively, then stand back 
and watch as your graphics programs 
come alive! ш 


System Notes 


Autograph: a Plotting Subroutine 
in TRS-80 Level II BASIC 


No one who remembers character 
graphics would deny that the ability 
to represent data graphically is an ex- 
tremely attractive feature of many 
microcomputer systems. Yet some 
programmers still shy away from 
using graphics because writing pro- 
grams for them can be tedious. And if 
you must include several formats or 
ranges of data values, graphics pro- 
grams can get excessive. 

My solution to such unwieldy pro- 
grams is a subroutine І call Auto- 
graph. This program module auto- 
matically scales, titles, and plots data 
that is conducive to graphic treat- 
ment. When called, it displays a fixed 
chart border, automatically scales the 
y (vertical) graph axis to include any 
arbitrary data range, and positions 
and displays arbitrary titling strings. 
The latter includes the main title 
along the top of the display, the low 
title positioned along the bottom, and 
the vertical title positioned on the left 
side. In addition, the program labels 
the y-axis scale to match the data 
range. 

The routine has no horizontal scale 
values as such. It does, however, 
allow any arbitrary number of x 
(horizontal) axis positions up to 104. 
Each position may correspond to a 


Patrick McGuire 
102 Duncan Circle 
Lafayette, LA 70503 


day, a week, a year, or any incremen- 
tal value or event. The data for these 
positions can be automatically pre- 
sented as points, ranges, or in bar- 
graph (histogram) form. 


For each horizontal 
position, Autograph 
plots y-axis data in 
three forms: point 
data, data ranges, and 
histograms (bar 
graphs}. 


I wrote Autograph іп TRS-80 
Microsoft BASIC. Before discussing 
the program in detail, however, a 
brief description of the TRS-80 Model 
I graphics system is in order. Such an 
explanation may help orient those 
who are interested in modifying the 
subroutine to use on other machines. 


TRS-80 Graphics and . 
Print-Character Positioning 
Graphics for this popular micro- 
computer are implemented in the 
common rectangular format of cells. 
The cells on the video screen consist 
of rectangular elements that are 
oriented vertically and arranged in an 


array that is 128 cells wide and 48 
cells high. 

The programmer addresses the ele- 
ments of this array in BASIC accord- 
ing to coordinates x and y. For exam- 
ple: cell (0,0) is located in the extreme 
upper left-hand corner; cell (0,2) ap- 
pears two cells to the right. Following 
this pattern, cell (1,2) is immediately 
beneath (0,2). Cell (47,127) lies at the 
extreme lower right-hand position. 

The BASIC statement SET(X,Y) 
turns On any particular graphics ele- 
ment. Similarly, RESET(X,Y) turns 
off any element. 

This version of BASIC supports 
normal PRINT statements and makes 
alphanumeric character positioning 
easier by providing the statement 
PRINT@. The TRS-80 has a 
1024-character display that is ar- 
ranged in a format of 16 lines by 64 
characters. The character (print) posi- 
tions are numbered from 0 to 1023 for 
use in the PRINT@ statement. Posi- 
tion O is the first character in the top 
line of the display. Position 63 is the 
last character in this line. Position 
1023 is the last character in the bot- 
tom line of the display. 

Autograph uses the PRINT@ n 
statement and the string-handling 
operations LEN and MID$ to position 
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Figure 1: An illustration of the screen layout of Autograph. Note the three automatic 
data-display modes. 


Listing 1: The complete Autagraph program, including a test section (lines 80-120). 
The program ts in TRS-80 Level II BASIC. To use Autograph as a subroutine, delete the 
test section and the remarks at lines 50930-50950. Change line 50920 to RETURN. 


18 “-------- БАТСӨКЕРН -------- 

га “Бы: Patrick E. MceGuire 

24 ^Lafasette, LA --193t0 

40 ^H ғбеояғап raodule for automatic ararhins 

ил "of data verzus time. 

Ба "Tezt. Section: This section allows inrut to test. the 
Ye "autodrasEPh routine. 

za CLS: CLEAR 1666: DIM PLT¢1ad., 25 

a INPUT" OITA POIHTS" sHDAT 

{йй FOR 1-1 Та МОНТ: PRINT J 

118 THPUT РАТО7212РТЕ2,32: MEXT J 

126 IHPUT"'"MTT$"s;sMTT$: IHPUT"LTT$";LTT£$: INPUT UT TSE" UTTE 
138 ene Test section 

56 Жы ЕСЕ ыгы = арке ne € 

cete “Beain Subroutine "Auteodreseh” 

Бій “This section establishes the data maximum НІ 
Байга "and data minimum CL». 

емен HIzPLTé1.15»: LO=PLT*1, 29 

=й FOR I=t TO HDHT 

soaSE IF РЕТІ, іу >НІ THEM  HIzPLTCI.1? 

AUCH IF PLTZI.25«LO THEN  LO-SPLTI.22 

"dod МЕТ I 

“AGS "End "HI-LO^ section 

асе 9 ————— <a a e e e e e aee e e ae e e e e ee e a a e 

malc “This section establishes the required number of 
Salila “Yeaxise divisions 

еліге DIVe=is COM=11 

S@1=6 IF CHI-LOS<=COM GOTO 56156 

Listing 1 continued on page 383 
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and print its titling strings. The 
LEVEL II BASIC Reference Manual 
and numerous other publications 
offer additional information about 
graphics on the TRS-80. 


Autograph Layout 

The chart borders in Autograph are 
fixed. The vertical border occupies a 
column of two adjacent cells with 
coordinates that begin at (22,3) and 
(23,3) and reach down to the two ad- 
jacent cells (22,41) and (23,41). The 
horizontal border is one cell high and 
extends from (22,42) through (127,42). 
The program reserves the space 
above and below the graph area for 
the main title and the low title, 
respectively. The space to the left of 
the graph area is for the y-scale labels 
and the vertical title. Figure 1 illu- 
strates some features of the Auto- 
graph screen layout; 4000, 5000, and 
6000 represent y-scale labels, Auto- 
graph divides the horizontal chart 
border into fixed increments of four 
plotting positions. This is easy to 
change, as І will explain later. 

Figure 1 also illustrates Auto- 
graph’s ability to plot data in three 
different modes. For each horizontal 
position, Autograph plots y-axis data 
in three forms: point data, data 
ranges, and histograms (bar graphs). 
The kind of plot it chooses depends 
on the data you give it. The method 
for giving data to Autograph is a sort 
of brute-force version of parameter- 
passing from the main program to the 
subroutine. | will explain later how to 
set up the main program to pass the 
data values to Autograph. 


Using Autograph 

To use Autograph, first enter 
listing 1 in its entirety and save it on 
disk or cassette tape. Listing 1 con- 
tains the Autograph subroutine, a test 
section (lines 80-120), and some 
remarks. To use the subroutine with a 
BASIC program, strip listing 1 of its 
test section and remarks (to save 
space) and then change the last line of 
listing 1 to RETURN. Save the result- 
ing shorter version of Autograph on 
disk or cassette tape, too. When you 
start writing a new program that will 
use Autograph, you can first load this 
shorter version, the true subroutine. 


Of course, your program will have to 
supply data for Autograph. We'll get 
to that in a moment. 

The calling program must supply 
the following as assignment state- 
ments: 


eNDAT: the number of horizontal 
increments for which data is to be 
plotted. The maximum is 104. 
•МТТ$: any string of up to 64 char- 
acters that will comprise the main 
title. This will be displayed along the 
top of the chart. 

eLTT$: any string of up to 52 charac- 
ters to make up the low title displayed 
below the chart. 

eVITS: a string of up to 13 charac- 
ters that forms the vertical title. This 
will be displayed to the left of the 
chart's vertical border and scale 


labels. 


These titling strings must be defined 
but may be empty (null). 

Of course, you also have to supply 
the actual information to be plotted. 
The calling program does this by fill- 
ing the array PLT(NDAT,2) with the 
information to be displayed. Data for 
the first horizontal position is inserted 
in PLT(1,1) and PLT(1,2). The process 
continues through the last data pair 
PLT(NDAT,1) and PLT(NDAT,2). 
Listing 2 shows how a program might 
supply data. 

Supplying two data values for each 
plot position implements the auto- 
matic display of point data, ranges, 
or histograms. If a single point were 
to be plotted at position X, both 
РІЛ(Х,1) and PLT(X/2) would be 
loaded with the same value. If a data 
range must be shown as a vertical 
stripe at the position, the program 
must load PLT(X,1) with the highest 
value of the range and PLT(X,2) with 
the lowest. To form a histogram with 
a base (bottom) value of V, PLT(X,1) 
would contain the data for position X 
and all PLT(X,2) array entries would 
be V. 

In short, the entries in column 1 of 
PLT(NDAT, 2) are the highest values 
to be plotted at a particular horizon- 
tal position, while the entries in the 
second column are the lowest. 

Once all the data is set up, the pro- 
gram can call the subroutine. 
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м=р +16: COM-COPEe 1 67 
MEIRSIBMTZHIZDIUMEDIUeDIU 
MIHZIHTZLCLC DIU #DIIJ 
DELTBRH-ZMRE-MIH: FRCT-.1 
FHCT-FRCT:&1t 

IF DELTA <= 

GOTO ы чыт ты 

IF ГЕТА <= 

GATA TATAA 

IF PELTA. &= 

GOTO  Se46e 


GOTO &«1:38 


FACT ТНЕН SC=1 ELSE GOTO * 27168 
T2tPACTo THEN 07-2 


LOXFRHCT? THEM SC=3 ELSE GOTA 


ze 


IF DELTA <= С4ЗЕНСТО THEN SC=4 ELSE GOTO Seru 
атп 56248 

IF DELTA <= *6+FACT> THEM 5С=6 ELSE GOTO S 
GOTTA соза 

IF DELTA <= £1Zz«*FHCT» THEM =5С=12 ELSE GOTO Sfl: 
"End Y-axis division section. 

‘This section establishes the maximum amd minimum 


"chart. aliez. 


IF SC26 THEN GOTO =й 
ЕТМ-МІН: 
HiC=MAK+FINT ESC- INTE MAETH FACT 2 FACT 
DOTA SATAR 
SC=MAyY 
cCKIPFZ7?éS.-C: LNS=SC 
IF SC=1 LHz-4 
"End chart. max-min xection 
"This section disrFlausz the chart borders. 
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ЕСЕ #=22 TO 127: SETCH. 4239: HENT X 

' HS27 TA 127 STEP 4: RESETS 4238 
chart. border section 
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PEVEREICEK-—1 
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IF СК-іне GOTO 
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"This zection rrintz titles. 
TL-LEHZMTT£5: LFT-IHT££&4-TL 5.725 
PRIMHT8LFT.MTT£$:; 
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IF HGT*12 THEN HGT-215 
FEC=1284+464+I HT. 12-HGT? 72) 

ЕСЕ S=1 ТП НАТ 

P£-MID£fTrUTT£.2.1»5 

PRIHTGFC.Ptf: 

PC=PC+64 

HEXT 5 

Тісі ЕМІ ТТФ: LFT2971-4IHT&£S2-TL 2/22 
PRIMTSLFET.LTT#: 

"End title rrintinsa. 


NEN S AA o idi E a be sco ded I 


Listing 1 continued on page 384 


January 1983 © BYTE Publications Inc 


383 


Listing 1 continued: 


SAJ2E to "RETURH ^ 
after debussairia 


and 


Sos “This section sctuslls graph: the data. 
сұсы BSS 

SESSA FOR Ізі TO HDRT 

Sesh Na+) 

мас DHS IMTS <CHSC-PLT¢C I. Lae SHSC—-MIho a436945 
TEZZE  DL-IHTEEE£HREC-PLTEÉISZ2»4€X«HRC-MIBH3I i624 
За FOR yzpH TO DL: SETS LY? 

сазва HERT «Vy 

31H MEXT I 

єл GOTO Ses 

база "End ef module. Chanae line 

[S346 “delete test section lines 

SESSE “heshoard Frasram entr. 


Listing 2: A routine that illustrates how to make a program pass data to the Autograph 
subroutine. NDAT is the number of horizontal points to plot, PTS is a variable repre- 
senting points to plot, and МТТ, ІТТ, and МТТ are strings to be printed on the 


graph as titles. 


130 NDAT=35 


140 FOR PTS=1 TO NDAT 


150 
160 


170 NEXT PTS 


180 
190 
200 


An Example 

The manipulation required prior to 
entering into the subroutine is best 
described by an example. 

Assume that data representing the 
weekly temperature range for a small 
town in Pennsylvania is stored in 
a main program array called 
WTEMP(35,2). This would represent 
35 weeks of data. Assume that the 
first row of the array contains the 
lowest temperature and the second 
row contains the highest, exactly the 
opposite order required by Auto- 
graph. One possible program se- 
quence to set up the data for use in 
the subroutine appears in listing 2. 
This routine results in the display of 
data ranges. 

To plot only the weekly high tem- 
peratures, you could replace line 160 
in listing 2 with 


160 PLT(PTS,2) = PLT(PTS,1) 
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PLT(PTS,1)-WTEMP(PTS,2) 


PLT(PTS,2)-2WTEMP(PTS,1) 


MTT$23"TURTLE RUN, PA - TEMP." 
LTT$-"WEEKLY DATA" 
VTT$="DEGREES, F." 


If, on the other hand, you wanted а 
zero-based histogram of weekly low 
temperature, you could change lines 
150 and 160 to 


150 PLT(PTS,1) = WTEMP(PTS,1) 
160 PLT(PTS,2) = 0 


Note that the limits for the order of 
magnitude of data are about 0.1 to 
8999. Data outside these limits can be 
conditioned to fall within the bounds 
when you set up the subroutine. For 
example, you could show five-figure 
dolar amounts as thousands of 
dollars. The titling strings, of course, 
should reflect such a change. These 
limits are imposed not by the pro- 
gram algorithms but by the space 
allocated for labeling the y axis. 


How Autograph Works 
Listing 1 shows the Autograph pro- 
gram itself. The first section, lines 


80-120, forms a short testing routine. 
Here you are asked to supply the 
number of data points (NDAT). This 
continues with data entry of the high 
and low values, in order, for each 
point, Finally the test routine asks for 
the titling strings. As I mentioned 
before, these lines would be deleted to 
use Autograph as a subroutine. This 
section simply tests the data to deter- 
mine the highest and lowest values. 
Lines 50030-50070 begin the actual 
Autograph subroutine. 

The program section from lines 
50120 to 50290 determines the number 
of major y-axis divisions needed to 
display the data. Given the layout of 
Autograph, the maximum number of 
divisions is 12 (1 is the minimum). 
You can use intermediate divisions of 
2, 3, 4, and 6 to spread the data over 
most of the screen area set aside. 

The first part of this section nor- 
malizes the difference between the 
data high and low to a range less than 
11. DIV is the variable that does this. 
The value of DIV is set by the number 
of loops through the sequence 
50130-50140. Each loop through the 
sequence multiplies DIV апа the 
variable COM by 10. If HI-LO is less 
than the generated value of COM, 
then DIV is the correct divisor to 
form MAX and MIN. For example, if 
your data range were 80-105, MAX 
and MIN would end up 110 and 80. 
Thus the minimum scale range re- 
quired to display the data would be 
MIN to MAX. The section consisting 
of lines 50170-50290 establishes the 
actual number of divisions that will 
be used on the y axis. This is also a 
normalization sequence that acts on 
the value of MAX-MIN. It determines 
which of the six allowed division in- 
crements is the smallest that will fit 
the data range. This number is passed 
on to the rest of the program as the 
variable SC. 

Lines 50340-50400 use data gener- 
ated in the previous program section 
to determine the value of HSC. This 
is the label for the maximum y-axis 
division. HSC and SKIP will later 
establish all the major division labels. 
The y axis is also subsequently 
divided by horizontal rows of 
periods. The number of rows is set 
equal to the number of labeled divi- 
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THE 64K ОАТАВІМ 


THE IMPORTANT LINK BETWEEN 
ELECTRONIC TYPEWRITERS AND 
FAST TALKING COMPUTERS 


DATABIN is a buffered computer to electronic 
typewriter interface which can store up to 60,000 
characters of text. In less than a minute, up to ЗО 
pages of text can be transmitted to a DATABIN 
equipped typewriter. The computer can then 
be "disconnected" and used for other tasks. 
The typewriter will print automatically from 

the buffer for up to an hour without any 

further interaction with the computer. 


DATABIN has three big advantages over 

interfaces without large buffers. 

etele-connect time is reduced 
dramatically 

e computers are not printer bound 

e DATABIN equipped typewriters will — 
work with almost any computer a 


DATABIN is also versatile. It has switch 
selectable options for word size, stop 
bits, parity and either XON, XOFF or 
CTS, DTR handshake protocols. 


ELECTRONIC MAIL- so often talked about 


sions except when SC is 1. In that 
case, the scale will be divided into 
quarters by additional lines of 
periods. LNS is the variable that con- 
trols period row-generation. 

The sequence of lines 50430-50470 
is a simple graphics routine that sets 
the chart borders. Note that line 
50470 is a FOR...NEXT loop to divide 
the horizontal axis into increments of 
four plotting positions. You can 
change this by altering the step size of 
the loop. For example, if you were 
displaying daily data, a more appro- 
priate step size might be 7, which 
would correspond to one week of 
data. If you wanted to, you could 
make the step size a variable that is 
set by the calling program. 

The next section of listing 1, lines 
50471-50550, labels the y-axis scale. 
The variable y is initialized at 69 to 
define the print position immediately 


А VERTICAL 
== A 


. : but so rarely implemented - is a logical use 
to the left of the top scale line. This || of DATABIN equipped typewriters. ww m DA 
value is sequenced through print posi- So many new opportunities begin with te "=== GSGYSTEMS 
tion 837, which is adjacent to the bot- 64K DATABIN. 1215 Meyerside Drive, Unit 2 
tom of the y axis. The variable SKIP Contact us today for more information. Mississauga, Ontarío, Canada 


LST 1H3 (416)671-1752 


was generated earlier and is directly 
related to the number of major divi- 
sions fixed for the data being plotted. 

The next sequence of lines, through 
50650, prints periods at the major 
divisions to make the chart easier to 
read. 

Next, a string-manipulating routine 
beginning with line number 50680 


V1-28-82 


TELEX 
FOR CP/M’ 


ae s | Тһе MicroTLX software with your modem is 
centers the titling strings and displays ^| dl you need to connect to the Western 


them. zi | — Union network. Once online to Western 

The final section, beginning with Т. ы nona you may send de petre leien 
: | Lis РЛЕРІН mi , Mailgram®, International Telex, 
line number 50840, plots the data. Cable and Telegram messages directly 
The algebraic manipulations in this 


from your CP/M computer. MicroTLX 
section proportion the data within the provides automatic dialing, auto- 
total range of plot positions, which ag Ley nil 
results in cell addresses for the highest swered calls. Included with 
and lowest range to be plotted at par- MicroTLX is an easy to under- 
ticular horizontal positions. А FOR... е "жас. жене өзе АЛЫ н Sa 
NEXT loop then turns on the appro- i И" AM amu — ET ӘП... files on disk, and an online help 
priate graphics cell or cells. "ы iu We tay. MicroTLX is available to- 
| 3 1 support for the most com- 

mon modems, more are being added as 

Final Remarks necessary. Price 5450.00............... 
Using Autograph will let you incor- e қ 
porate graphics displays into pro- MicroILX 
grams comparatively painlessly. The Turn your CP/M® computer into an intelligent Telex/TWX? machine 
only thing you sacrifice for not using —— 
a custom routine in every case is 
speed. The information on Auto- 
graph's operation should help you to 


develop a customized version if speed 
is a problem in your applications. 


| je] |, 
4294 E. Hillsdale Blvd. Suite 109 Foster City, California 94404 


TWX", Mallgram® are registered trademarks of Western Union, Inc. CP/M? is a regísteredtradernar: 
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Book Reviews 


Silent Witness: 
A Novel of 
Computer Crime 


Ed Yourdon 
Yourdon Press 
New York, 1982 
177 pages, 
hardcover, $12.95 


Reviewed by 

Nancy Hayes 

c/o BYTE Publications 
POB 372 

Hancock, NH 03449 


As its jacket copy testifies, 
Silent Witness is a story of 
"computer crime, a missing 
person, love, dashed dreams, 
and a chance to start over." If 
you think that sounds like a 
cross between "Hill Street 
Blues" and Love's Tender 
Fury, high-technology style, 
you're not far wrong. 

The premise of Ed Your- 
don's first novel is predictable 
enough. Tony and Max, a 
computer operator and a pro- 
grammer, devise a get-rich- 
quick scheme that involves 
embezzling $3 million from 
Max's employer, a bank by 
the unlikely name 9f Metri- 
polidollar. To put the plan in 
motion, Max creates 30 
bogus corporations, autho- 
rizes them to borrow up to 
$100,000 without collateral, 
opens 600 personal accounts 
at different branches (are you 
getting all this down?), and 
then proceeds to withdraw 
the maximum from each ac- 
count. Presto: $3 million. 
That's where the second half 
of the plan comes in: they'll 
parlay the cash into multiple 
milions and cover their 
tracks before anyone's the 
wiser. What happens when 
the plan goes awry, as 9f 
course if does, is the subject 
of Silent Witness. 
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Enter a cast of characters of 
the stock variety. In addition 
to streetwise Tony and para- 
noid Max, we have Andrea, 
the (what else) beautiful 
rookie cop; Bernie Kaplan, 
super schlemiel; Hogie, 
rough-hewn programming 
genius; Cooper Harrison, 
detective extraordinaire; and 
a few extras with names that 
would have made Damon 
Runyon proud. The entire 
cast, naturally, has а per- 
sonal or professional stake in 
the final resting place of the 
aforementioned $3 million. 

The telling of the tale is 
more engaging. Silent Wit- 
ness is a series of entries, 
stamped with the date and 
time, that are told from the 
perspective of different char- 
acters. Consequently, we 
have a bird's eye view of the 
agonies and the ecstasies (I'll 
get to computer love in a mo- 
ment) of criminal, investiga- 
tor, and innocent bystander 
alike. In between these 
scenes, an omniscient narra- 
tor keeps us up to date on the 
other characters movements 
in and around Manhattan, 
the scene of the crime. 

Because each segment fo- 
cuses on only a few hours— 
the action takes place in 23 
days—the story moves swift- 
ly, gathering momentum 
along the way. Yourdon has 
managed to sustain the ele- 
ment of suspense throughout; 
at times I distinctly heard a 
clock ticking dramatically in 
the background. 

Yourdon has clearly drawn 
on his background as a data 
processing consultant, and 
his technical expertise lends 
the dialogue and plot its ring 
of truth. Unfortunately, the 
author just can't keep the 
consultant down, which re- 
sults in passages straight out 
of Computer Science 101: 
"Application programmers 
write English-like statements 
such as y = x + 1, which are 


translated by the compilers 
into assembly language. . . ." 
Such explanations are in- 
structive, perhaps, but they 
are tedious here. 

Yourdon also uses Silent 
Witness to vent his views on 
the hierarchy of the computer 
science establishment. Osten- 
sibly for the benefit of the 
uninitiated, his chapters are 
laced with lines such as these: 


Computer professionals can 
tell a lot about each other by 
looking at the way they dress 
and at the formats of the pro- 
zrams they read. One who 
wears a suit, and who gets his 
hair cut regularly, is prob- 
ably an application program- 
mer or maybe a systems 
analyst. А data-processing 
expert in baggy pants and a 
wrinkled shirt, or sporting a 
beard and sandals, is likely to 
be a systems programmer, or 
vossibly a computer oper- 
зоғ... in. Ше computer 
field, though, operators are 
regarded as mechanics... 
they rank at the bottom of 
the pecking order. 


One passage that I found 
instructive and entertaining 
illustrates how a team of in- 
vestigators might use data- 
bases to track down a crimi- 
nal. The question in this case 
is, "Can a new millionaire's 
seemingly petty purchases be- 
tray him?" Databases may be 
old hat to a seasoned profes- 
sional, but Yourdon's de- 
scription of them is the sort of 
graphic example a novice can 
appreciate. 

If believability is one 
criterion of good fiction, 
Silent Witness succeeds only 
half the time. While most of 
the details of the crime and 
the ensuing investigation are 
plausible, the ending is pure 
"Fantasy Island." The re- 
quisite love scene that Your- 
don included is just as embar- 


rassing. À case in point: "She 
felt herself burst into flames 
feeling his tongue flicker 
against hers." Lines like that 
give fiction a bad name. 

In spite of its obvious 
lapses, Silent Witness is a 
fairly engaging behind-the- 
scenes look at the world ac- 
cording to computer profes- 
sionals. Because it illustrates 
the extent to which com- 
puters pervade our culture 
and explains certain fun- 
damental principles as well, 
the book may be particularly 
appealing to anyone just 
discovering the world of 
computers. This may be the 
perfect opportunity to in- 
troduce your technophobic 
friends to the mysteries of the 
science. @ 


BYTE's Bits 


IBM PC Products 
Database 


Sapana Micro Software is 
developing a database of 
hardware and software for 
the IBM Personal Computer. 
The listing will be divided in- 
to separate hardware and 
software sections, indexed by 
title and source, and include 
the product's name, config- 
uration required, available 
form, distribution details, 
and other pertinent data. 
Two monthly listings will be 
produced, one covering new 
additions to the market and 
the other listing products 
available to date. 

Interested parties develop- 
ing hardware and software 
for the IBM Personal Com- 
puter and individuals seeking 
such items are invited to con- 
tact Sapana Micro Software, 
POB 748, Quincy, IL 62301.m 


Programming Quickies 


Another Binary to BCD 


Conversion Routine 


Pat Coghlan and George White 
Computer Science Department 
University of Ottawa 
Ottawa, Ontario KIN 9B4 Canada 


While trying to transport the multibyte binary to 
binary-coded-decimal (BCD) routine described by 
Michael McQuade in the February 1980 BYTE (page 106) 
to a 6502-based computer, we discovered that the 
flowchart on page 112 would not work. As given, this 
flowchart yields the proper results only if the value of the 
binary field is 0. Inspecting the last small loop of the 
flowchart will reveal the reason for this quirk. 

Suppose the BCD field is large compared to the binary 
field. The carry bit will be a O upon entry to the loop. The 
least significant byte of the BCD field is then added to 
itself along with the carry (which is 0), and eventually the 
RETURN box is entered. Since the least significant byte is 
always added to itself, the resulting number will always 
be even. 

Having one too many loops in a routine is a common 
problem that, once identified, is easily fixed. In this case, 
two changes are necessary. The bit counter should be ini- 
tialized to 8 X D — 1 rather than 8 X D, and the final 
carry should be added to the BCD field without also add- 
ing the byte to itself. Figure 1 shows the repaired 
flowchart. Our version uses two subroutines to enhance 
the modularity and improve the understanding of the 
algorithm. Although we made this change at the expense 
of some run-time efficiency, we feel the trade-off is 
definitely worthwhile. 

Listing 1 is the conversion routine implemented in 6502 
assembly language. It has been tested on an Apple II but 
should work on any 6502-based machine, such as a 
KIM-1 or a PET. 

Finally, rotation of the entire binary field is not strictly 
necessary. А left shift of this field would do just as well. 
Implementing such an operation may best be done with 
several 9-bit rotations involving the carry bit. 


Listing 1 is on pages 388-390 


START 


8С0Ое0 


ROTATE BINARY 
NUMBER 


ADD CARRY 
TO BCD 


ADD BCD ТО 
ITSELF 


YES 
ROTATE BINARY 
NUMBER 
ADD CARRY 
TO BCO 
RETURN 


Figure 1: Flowchart of the binary to binary-coded-decimal 
(BCD) routine given in listing 1. 
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Programming Quickles 


Listing 1: The 6502 assembly-language implementation of the binary to binary-coded-decimal routine. Written on an Apple II, it can 
easily be modified to run on any 6502-based machine. 
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ШИН НЕС GYTES 
Le 


БЕш rir БЕТ ия IF Ет El 
LOA sé МО ERO (Hip DCE FIELD 
JERU DET НЕЛЫН DISPLRCEHENT 


-— mmo 


ZERU Lur 


LüGF UNTIL Tz-l 

ЕБІМ BYTES 

КЕТПЕН IF ё 

L БІТ COUNTCR = S*$bBIN BF 


TAS “ise x ADS SHIFT COUNTER 


С 

ү a 

з Чи 
Кы, n. 
iri FT] 
A4 


E JE SHIFT ENTIRE БІН FIELD L 
PROP JSR Рабі HDG CARRY TO BLO FIELD 
Lbr DUNT 4ccD EYTES 
DET ADJUST DISPLACEMENT 
SELF LD) DY ЯШ БЕР FIELD ТӨ ITSELF 


IT 
сз —-| UC 
сут 
4% iu y. 
Curt 
o, ga C7 

p 

4 


CBUD 2, Y 
SELF 
ROTA 


FLIP 
PBCD 


гоме JSF RESTORE BIN # 
HDD ЕІМНІ 
GET Х REG 


Tü OR 
CARRY ТП 
ЕТЕМ FLA 
GET ¥ REG 
AC 
RTS RETURN 


ж 
ж SUBROUTINE ТО SHIFT ENTIRE BIN # LEFT 1 


#0 
(BIN, 


POINT Та HIGH BYTE 

GET HIGH ӨТТЕ OF BIHAR 
BUNT RBINHRY BYTES 

ADJUST DISPLACEMENT 

GET NENT BINARY BYTE 
ROTATE LEFT 

REPLACE BYTE 
NüVE TU NENT 


ESHIF ШАН 
ког 


CEINA: T 


(BIN. Y 
ТТЕ LN 
SHIP 
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= THIS SUBROUTINE WILL ADD THE INCOMING 

" THE ENTIRE BCD NUMBER FIELD 

ж 

PECO LOY DENT &BCD BYTES 
EY HOGS) DISPLACEMENT 

ADD LOA 5005.7 ЕТ NEXT BCD BYTE СЕ TO 
Hbc &ü ЯГО CARRY FROM PREVIOUS 
STA <БСр2,Ұ REPLACE BYTE 


-— = 


iGINHL INPUT 
БИО FIELD 


БІТ 


NUMBER 


SET CARRS FROM HIGH BYTE SHIFT 


СЕРТ 


2 
HL 
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Programming Quickies 


Listing 1 continued: 


SH- b gc 
Eooz- {б FE 


54- ою 


2 ЕСІ РЕТІ RETURN ІР NU MORE CARRS 
(31б ӘРІ РИ 
to КЕГІ кіз 


pM: — ER DUNT мало BIN In MT 
есі) Eds CALL Bina BFLD Ceit 
DELL ees BNE дел SER БЗ 
CLR wage SEIL wean Fin bees 
Frür Hogs SELF  BS34C ГЕ 883A 
ETM 52508 ҒСІР «бег SNIF БЕ 
FBO barr hb orn Ет дас 
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Мо one knows how many 
Florida panthers are still 
alive. Perhaps fewer than 
100. If these mountain 
fays lions die, another creature 
"iiw -. wil be gone from the earth 
oue forever... the victim, first, 
of predator elimination pro- 
grams, and more recently, 
pe. of ever-shrinking habitat. 
LL But we don't have to bid fare- 
Rc. *: well to the Florida panther. 
"а. 77 The National Wildlife Federation 
. “has awarded a grant to researchers 
Y УУ. 5, ‘to study the panther and its Ғиішге... 
ieee апа to draw up a plan for saving it. That's 
just one small example of how the National Wildlife 
Federation is working to save endangered species 
л Сг; from extinction. You сап be a part of the effort. 
bat ay Join the National Wildlife Federation, Department 
ау 108, 1412 16th Street, NW, Washington, DC 20036. ж 2 
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BYTE's Bugs 


Heuristic Tree Search Not Admissibie 


A design error in the main program associated with Gregg 
Williams's article "Tree Searching" (“Part 1, Basic Techniques," 
September 1981 BYTE, page 72 and “Part 2, Heuristic Tech- 
niques," October 1981 BYTE, page 195) resulted in a program that 
works but is theoretically incorrect. For a heuristic search to be 
admissible (i.e., finding an optimal solution), nodes of the search 
tree must be evaluated by the function: 


fin) = ĝin) + hln) 


An oversight on the part of the author resulted in the BASIC pro- 
gram in part 1, listing 1a (page 80), evaluating the above equation 
without the g(n) term. (Тһе 2(п) represents the estimate of the 
shortest path from the start node to the current node n. Since we 
are dealing with trees, which have only one such path to any 
node, the &(n) value is also а g(n) value, where g(n) is, theoretical- 
ly, the shortest path from the start node to node n.) 

Although the program still solves the puzzles given to it, the 
lack of admissibility does not guarantee a solution under all cir- 


Listing 1 ~ 


ILIST 244-245 


cumstances, nor does it guarantee the shortest possible solution. 
The changes shown in the listing below, when added to listing 1a, 
correct the program to include the g(n) term. The format of a 
node stored іп the string array O$ is altered to be as follows: 


OS(3) = "001012345 786001" 
onu value of node, O8 digits long 


row-major layout of board, R9«R9 digits long 


move code to get from parent to current node 


parent node number, O8 digits long 


In an unrelated item, it should be pointed out that the program 
can be expanded to deal with larger problems simply by expand- 
ing the dimensions of the O, O$, and R$ arrays in line 100 of 
listing 1a. 

Finally, the author would like to thank Dr. Henry W. Davis, 
Associate Professor of Computer Science at Wright State Univer- 
sity (Dayton, Ohio), for pointing out this error. 8 


244 КЕМ 3 ——6G9 IS 6-НАТ VALUE FROM STRING ОФ 
243 G9 = VAL ( MIDS (OS (N1) ,H2,08) ) 
1 


1115Т 402-405 


—-G—-HAT VALUE OF SUCCESSOR-——-69+1--IS ADDED TO H-HAT VALUE 


402 REM 

403 REM IN R1 TO GIVE TRUE Ғ-НАТ VALUE 
даз Ri = (G9 + 1) + Ri 

1 


JLIST 9201-9202 


КЕМ 


9202 М9 = Ni: GOSUB 9400: 29% = 0%:М1 


9202 AS(AI) = 79% + MIDS (Пр%,51,1) 
1 

JLIST 9523 

9525 КЕМ ==PUT 


” Q2Z$="< STARTING РАТТЕКМ >": БОТО 9535" 


——FUT 6-НАТ AT END OF STRING 


69 + 1: GOSUR 9400:М1 = М9 


+ FS + OF 


HERE ТО BYFASS INFU 


T OF FUZZLE EACH TIME FROGRAM IS RUN 


Listing 1 continued on page 392 
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Listing 1 continued: 


JLIST 9551-9553 


9551 КЕМ 3 —-—6DD G—-HAT VALUE TO END OF STRING 
9552 М1 = 1: GOSUB 9400:79% = 0% 
955% N1 = O: GOSUB 9400:0$(1) = 79% + "B" + 02% + O0$:N1 = 1 


WIST 9576-9577 


9576 КЕМ —-—-H2=FIRST CHAR. OF 6-НАТ VALUE WITHIN STRING ОФ 
9577 H2 = 08 + L2 + 2 
1 


ILIST 9814-9615 


СОМРАКЕ ТО GOAL STRING, 03$ 


9614 REM 
9615 (04% 


--(04% IS BOARD IN STRING FORM s 
MIDS (A$(M1).,. H1 + 1,12) 


392 


General 
Software 


Mailing Address: 

1454 S. 25th St. 

Terre Haute, IN 47803 

WE HONOR 

VISA and MASTERCHARGE 


TOLL FREE - Outside Indiana 
1-800-457-0517 


ORDER DESKS 
(812) 234-9421 
Best Selection 
Best Service 


Write for our famous CATALOG. 
Contains many items not in ad. 
Still only $1.00 (refund with pur- 
chase) Outside US add $10 plus 
Air Parcel Postage. Add $3.50 
postage and handling per each 
item. Indiana residents add 496 
sales tax. Allow 2 weeks on 
checks. COD add $3.00 per item. 
Prices subject to change without 


notice. All items subject to 
availability. 
Disk Manual 
with Only 
Manual 
ARTIFICIAL INTELLIGENCE 
Dental(PAS-3) ... 4. |. . .$849/40 
Medical (PAS-3) . . $849/40 
ASHTON-TATE 
pocos MM $525/50 
BALCONES 
The Boss Fin. Acc. System. ....$1750 
BYROM SOFTWARE 
p aíl MERE $149 
^BSTMS $149 
January 1983 © BYTE Publications Inc 


COMPUTER CONTROL 


*Fabs (B-Tree)... 
Ultrasoft . 
CONDOR COMPUTER 
Condor Il . 
Condor Il . М 
DIGITAL RESEARCH 
CP/M 
2.2 Inte! MDS-800 ... 
Northstar (Horizon) 
Micropolis . 
TRS Model II 
CB-80 . 
PL 1 p 
CBas 
EPIC COMPUTER ` 
" Super муг 
FAIRCOM 
"Micro B+ 
(Specify language) 
FINANCIAL PLANNING 
“Міт Моде... .....,. 
FRIENDS 
ACCESS 801. 
АССЕ5580 |I 
FRONTIER SOFTWARE 
Professional 
Time Accounting . 
General Subroutine 
Application Utilities . 
ISA 


. 7... 


ede dean 


e 


seed 


Enero 
Ce, S. E 8. 
PASCAL LANGUAGE 
PascalZ. . 

Pascal MT + V5.5 

Compiler ,, 

SPP Only 
KEY BITS 
Wordsearch. 
String 80 
du ME 80 (Source) 


EE A ECTS DEC) 


mE wa op cA COAT wm 


rura 

LEXISOFT 
*Spellbinder 

MICRO AP 

Selector IV . LA 
Selector V .. -. ses. =a 
So 2-4. 
MICRO TAX 

* Level | 
*Level Il . 


i. 5159/35 


.8159/35 


..%515/55 
...%8795/55 


‚.$149/35 


» 4 Wr. 474 


= сы Шы Шы 


$149/35 
$169/35 


. .$159/45 
. -5429/45 


ЖОЛЫГУ, ST 


зыл жі 


$429/50 
$ 98/30 


.% 89/25 


(usa а axe f a в аа а 4 


.$429/50 


E , 


RP eet 4 Ж 


ae eet ee 


$229/30 


$249/50 
$429/50 


. .$549/50 


WU». Fee ww 


$269/50 


. . 6439/50 


.$229/30 
.$109 


‚ $349/40 


LU TELE а е © 


Лазне. 65 


..$429/40 


$316/25 
$165/15 


. .$179/50 


понра 


пена 


$ 84/25 
$279 


...%255 
.$349/55 
..$249/40 


..2%9449/50 


. $269/40 


>. e à dhat Tai a ena ent T 


һора 


"hewell caps = - оо ОГИ *Trans86 .$119/25 
"Combo 1+ 111 ' ‚‚..$1495 es | И КИН ..%269 
Microsoft 5.3 ... 49 SOUTHERN COMPUTERS | 
Run time module Call for our unbeatably low prices. 
MICRO PRO® STRUCTURED SYSTEMS GROUP 
Wordstar . .. $295/60 GL, АН,АР/РН/ЧЕ............ $849/50 
Call tor NEW LOW PRICES Call for others 
MICROSOFT SUPERSOFT 
Basic-80 . .$298 Еа Т. . . comm сы... $ 84/20 
Basic agen. —M— $329 ОЛЛО ОШОГО on $149/30 
Бера BO . . nanc. Pues vs $349 CESAR. эш ы hm $219/30 
cos MEM c — $629 * Fortran w/RATFOR $289/35 
oe c. ТАРАМ Кенен тен 8124 МЕЙ” ae $175/20 
Macro-8B0 а а аа а ен о $144 “Шұ Pascal ....... % 80/25 
Edit-80 .., .$ 84 “ЄК ГӘ” Lia aae extent ..% 84/20 
MuSimp/muMath M — $224 *Term | ih $129/25 
MuLisp-BO , ..5174 Term Il. , ovs 5 9169/85 
NORTHWEST ANALYTICAL 28000 Xassembler.......,,.... $449/35 
^Stalpak. "T .$409/45 Games & Others less 10% 
OASIS WHITESMITHS 
«ТОМОВ. о (99 78 С Compiler (кекс сла ак $700/40 
ORGANIC SOFTWARE gee) oo ТТТ. $900/45 
TERNE .‚.а....ж...я $111/25 IBM PERSONAL COMPUTER 
TUENDUM . у: ас $269/25 Wordstar 3.2 . ba qe . .6309/60 
Milestonen „аа айе ы $269/30 | Mailmerge қ ...%109/25 
PEACHTREE® SOFTWARE Riders ОЛКЕ оо aie do аі. ње DEREN 
General Ledger , DOES lio Teo MEE $229/NA 
Accounts Receivable — $399/60 Optimizer .... 2-......%200/МА 
Accounts Payable ........... $399/60 Supersott C - CP/M86 ..........$500/NA 
Payroll . $399/60 Peachtree 
Inventory — ..... i . 399/60 3 Pak GL, АР, АН. .$595 
Mailing Address . $399/60 Final Word . . $265 
for P8 Version. „add $119 eon AETATEM CALL 
Series 6-Peachtree Dons тты" $439 
Cu ENTE вона 799/60 on, Мне $149 
Property Mgt . . , 5799/60 ШЕШЕ. ee E ee $129 
Passive Payroll . . .$449/60 Ease VUE Dll „ао аа e $315 
Series 7-Peachtree ogo: Б КЛ Г $155 
Sales Тгаскег......... —€— $3049/60 Easy Filer (dBase mgr.) ......... $335 
AR-Sales Analysis .-.81299/60 | Spellbinder ... i .$355/49 
Inventory ... .8799/40 APPLE II DOS 
Order Entry ГІТ $699/40 Word Handler Il. -..0......... $155/49 
REDDING GROUP Broderbund Software 
pto а eee 2 5199/25 General Ledger (w/ A/P). , $435 
SORCIM Loos aee ер es ges лд $325 
“Насаии ZEU.. а... 349/40 Professional Easywriter . ........ $155 
Раѕса/М 86/88 . . $449/40 Mfg. Inventory and Control Program 
s. 10 MEME $149/20 11990, 300 Meg. storage required 
"Act 68 Distributed in Cobol object code 
* Act 69 Qul for WMG „, «ous cor eux . $20000/NA 
* Act 86/88 ......:. — TRR, $149/25 | Write for catalog ($1.00) and other listings 
* Availabie for Apple with Softcard T 


Circle 179 on inquiry card. 


PORTASYS “-діоу/ Cost, Versatile 


Expandable Developement System 
OEM Dedicated Controller 
General Purpose Controller 


No longer do you need a large computer system for your • Z8/8085A CAPABILITY-Program 
control application. No need to assemble, compile, reas- А i 
semble, re-compile your control software. The Tiny Basic is E O ТБ a EN ST аг Sie dn 
built right into the Z8 chip (2867 1). All you do is plug a CRT n ооага їп interpreter 
terminal in and immediately write control programs in е Parallel and Serial (RS232) I/O Ports 
BASIC. The 28 BASIC Computer/Controller Board is self- parallel port uses 8255A programmable 
contained and is very fast to program. Just hook or inter- IC-24 I/O lines-3 parallel ports 
connect your application hardware to the I/O Ports, write a : : 
Basic Program, , Debug right on the same Z8 board, connect “ 6 Interrupts plus interrupts for 8255A 
the EPROM-ZAPPER to the parallel ports, calla subroutine « Up to 36K BYTES of Ram ora 
and your program is transferred to the Eprom. Plug the j 
Eprom into the Z8 Board and YOU ARE DONE! Also8080A е of Ram, 2716 Eprom, 2732 
compatible with our 8085A adapter Board. : Shit ^ S&ipetabl Baud Pares $0 
* Use as a stand alone Eprom Programmers 9600 BPS. е 5 
* Use it for Burglar Alarms 
* Control your HO trains e Fully expendable with all interface 
° СЕ m ен) oem - lines BUFFERED 
е Perfect for mechanical contro 

quic те етер мота Ес. • Bank Әеіггізбіө ре ВҮТЕ5 | 
е Use for Electronic Tester Control. е 7.3728 HHZ crystal for fast contro 
* Perfect for Crypto Locks operations | 
Many, many more applications. The unit comes assembled e 5V needed only-when not using RS232 
& testedwith over 200 pages of documentation and applica- Terminal 
tion notes. е Low Power 

• GOLD plated edge fingers for reliable 
contacts. 


"e ы 
А, 


тін 


AELE а зз аар»: 
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ME CE E 
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Пеш nim 
1 
Power Suppl ЕТЕ 
OPR- 1015 Р Сагі Саде 5 t 
| i bi Pret: ҒА таяды 

Z8 CPU Card w/4K RAM (4.5 іп. х 6.75 іп.) ........................ PR-1000 ш: 
Memory Expansion ICs for the CPU Card(Per АК)................. EX-6132 5.00 
LU. AL OE NER ес ыты ee ee УР» Уы S 1 PR-1001 129; 00 ZB/BOB5A 
Eprom 2аррег............. fieussecsecssuacetavcvnssseiuasaeumnuua PR-1002 79.00 PR-1000 
Optional Zero Insertion босКе!.................................... 8.00 
9 Slots Motherboard (5 in. x 12 in.) with 
ТЕ slots expansion саразтіу.,..................................... PR-1003 149.00 
Ram-Eprom Expansion Board with 16K Нат..,................. ..РН-1004 24900 
16K Cmos Ram Expandable to 32K 
with battery Ваоыр..........................а ЖЗ” ы... 2" РН-1005 195.00 
Expansion of Cmos Ram board to 32K ............................ EX-6116 99.00 
AD/DA Converter-Amplifier with I/O Board ........................ PR-1006 149.00 
Switching Power Supply with (SIZE: 1 in. H x 2.5 in. W x 3.5 in. D) 

15v © 5amps, +12v-@ 1amp, -12v © 1атр...................... PR-1010 99.00 
Linear Power Supply with 5 outputs (Size: 4.5in. Wx4.5in.H x 10in. D) 

+5v © ЗА, -5v © ЗА. + 12v ОЛА, - 12v © 1А, - 12v @ 1A ........ PR-1015 99.00 
8085A Adaptor |" "v"——————" ADP-8085 19.00 


Availability-Stock to 2 weeks,California Residents- 
БЕНЕН) add 6.5% Sales Tax,Shipping and Handling Charges: UPS- $5.00 UPS Blue Label - $8.00 


D. - Add $5.00 in addition to above Mainframe 


PR-1001 


NEED LOTS OF PARALLEL I/O LINES??? NEED INPUT, OUTPUT, BI-DIRECTIONAL 
I/O LINES??? USE OUR PROGRAMMABLE PARALLEL I/O BOARD!!! 


5-100 BOARD- 12 Programmable 1/0 Ports-96 1/О 

Lines Total - Gold Plated Edge Fingers for reliable contact 

Switch Selectable address in blocks of 16 

Uses versatile Programmable 8255A ICS 

Pertect for testers & Controller Application 

cio емел TERME TT Ope "M c ЖИЕН; РТ Е. 5249 


PPIIO-1000 


<» Ф 830-4 Jury Court • SanJose, СА 95112: + (408)998-4477 - 
к” обо fua РО. Box 23698 • 3San Jose, CA 95123, • (408) 998-4478 
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ome of 
our biggest ideas 


arent very bi 


With small systems that help your 
sales force match orders to inven- 
tory, figure a price and guarantee 
a delivery date. (All of which 
helps guarantee a sale. ) 

IBM small systems can help 
your marketing manager make price 
changes quickly. And your billing 
department improve cash flow by 


Datamaster 


Small Systems from IBM. invoicing customers more efficiently. 
In business, it’s often the little When you write your customers, 
things that count. And you can you can get letters and reports out 
count on IBM for a lot of them. faster. 
That is, we make a wide range But that’s just 
of low-cost, easy-to-use small the beginning. 


computers to help businesses of all IBM has office 
types and sizes solve big problems. 
Like inventory control, for 

instance. IBM small systems can 
tell you whats what with your wid- 
gets: How many you have on hand. 
How many you need to fill existing 
orders. Where to ship and when. 


If you want to improve customer Computer 


administrative systems that take 
the work out of paperwork. As well 
as distributed systems that sim- 
plify and speed up the process of 
sending information back and 
forth between several locations. 

The point is, whatever your 
problem —sales forecasting and 
analysis, billing, payroll, job esti- 
mating, order processing, 


production control, and even 
energy management—it$ no prob- 


lem for IBM. 
We have the 
right small sys- 
tem forthe right _ 
job. Andan ang 
IBM pro- - 
fessional to 
recommend the 
one best for you. 
Whats more, . 
our small systems 
are designed to be 


Displaywriter 


System/38 


easy to learn and use. So you can 
put them to work quickly. 

As your business grows, so can 
your ІВМ system with more stor- 
age capacity, work stations, 
printers and communication lines. 


IBM Small Systems come 
with a special feature. IBM. 
IBM small systems come with a 
lot of excellent features. But the 
best feature of all is that they come 
from IBM. Which means you can 
get IBM education, service and 
support. 
For further information on 
. IBM small com- 
7 y puters for your busi- 
жтт ness, call your 
E "y local representa- 
~ | tive or IBMS toll- 
free number below. 
” Well show you 
that an idea doesn’t 
have to be big to 
һе great. 


Call ІВМ Direct 1 800 631-5582 Ext. 104. In Hawaii/ Alaska 1 800 526-2484 Ext. 104. 


(Or write ІВМ 7АС/522, Dept. NQ-104, 400 Parson’s Pond Drive, Franklin Lakes, N.J. 07417.) 
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Simulation of Simple Digital 
Logic through a 
Computer-Aided Design System 


Home-computer logic designers now can have 


a computer-aided design system comparable to professional 
systems in all aspects but speed. 


Computer-aided design is not 
something one normally considers for 
home use—professional CAD (com- 
puter-aided design) systems cost half 
a million dollars and require memory 
capacity measured in megabytes. But 
after my son outgrew his “150-іп-1 
Electronics Experiments” kit, CAD 
seemed like the next logical step for a 
tinkerer on a budget. 

With the power of home computers 
approaching that of the large com- 
puters of past decades, CAD for hob- 
by applications has become feasible. 
One of the basic CAD programs suit- 
able for such implementation is a 
logic simulator, a software-based 
breadboard that allows simulation of 
a digital circuit with no investment in 
parts. 

A large portion of the code and 
storage requirements of а profes- 
sional logic simulator deals with so- 
phisticated processing to reduce run 
times and with the ability to handle 
chips containing 100,000 or more 
logic gates. With the availability of 


About the Author 

Robert M. McDermott is the manager of 
CAD Software Engineering at International 
Telephone and Telegraph's 151 Technology 
Center. He teaches computer science at Bridge- 
port Engineering Institute and has a B.E.E., an 
M.S. in computer science, and an M.S. іп 
systems analysis. 
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"free" computer time at home, and 
the expectation that hobby designs 
would be small (fewer than 100 
gates), I felt that a logic simulator 
could be squeezed into a typical 
16K-byte computer. 

After completing the project, I was 
amazed to find that such a system 
could be programmed with fewer 
than 200 BASIC statements! My son 
can now experiment freely, satisfying 


Using a software-based 
“БгеайБоага,” you 
code a proposed design 
Into the computer as 
an interconnection of 
various types of logic 
gates. 


his curiosity and expanding his 
understanding of logic design, and 
my budget is still intact. I believe the 
availability of this and other such 
CAD systems (circuit simulators, 
etc.) will assist experimenters as well 
as provide excellent and inexpensive 
teaching tools. As more designers use 
CAD, the availability of CAD at high 
school and college levels will in- 
crease, and students will receive im- 
portant exposure and experience in 
computer-aided design. The follow- 
ing discussion, flowchart, examples, 


and program listing are provided to 
foster expanded CAD use. 


Using a Logic Simulator 

You use a logic simulator in the 
same way that you use a hardware- 
based breadboard: you interconnect 
various logic gates to perform the 
proposed functions, apply power, 
and test the circuit by applying some 
input stimuli and observing the resul- 
tant output. 

If the output is as expected, you 
can implement the design in a final 
form (printed-circuit board, etc.). АП 
too frequently, however, the output 
is not as expected, due to a basic flaw 
in the logic implementation, a 
mistake in the wiring, or a faulty gate 
on the breadboard. At this point, you 
must go through the time-consuming 
process of locating the problem and 
repeat the procedure. 

A software-based “breadboard,” 
while used in the same way, has some 
significant advantages. You code the 
proposed design into the computer as 
an interconnection of the various 
logic gates (the number and types of 
gates available for use is limited only 
by the program's capabilities, not by 
the contents of your spare-parts col- 
lection). After all the devices are "in- 
terconnected" in software, you can 
instruct the simulator to supply a 
series of input stimuli to test and 
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Figure 1: Example application of the simulator. The user provides а coded description of 
the electronic circuit (a full adder, shown at top), as well as a coded description of the 
input stimuli desired (in this case, the eight possibilities provided by three binary digits). 
The simulator produces a list of the binary values at each input and output. The user 


.т 


can then compare the list with the expected response. (А "." means logic 0, a "1" stands 
for logic 1, and a "?" means logic unknown.) 


verify the design; the complexity and 
interrelationship of the stimuli are not 
limited by the availability of signal 
generators and synchronous interface 
devices. The fact that the simulator is 
software based provides each de- 
signer with the equivalent of pro- 
grammable signal generators. The 
video display of this software bread- 
board also allows you to monitor as 
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‘many signals as the screen will dis- 


play and so is comparable to a multi- 

trace oscilloscope or logic analyzer. 
The one major drawback of a soft- 

ware breadboard, however, is the 


, lack of real-time response and diag- 


nosis (i.e., it is a logic simulator not 
an emulator). If it is accepted that the 
primary purpose of the system is 
validation of logical operation and if 


timing analysis can be postponed 
until after the logic is verified (a 
device that doesn't perform the 
desired logical function is useless), 
then the impact of this limitation is 
minimal. 

Figure 1 shows the use of a logic 
simulator for verifying the proper 
logical operation of a proposed 
design for a full adder.. Each gate is 
coded as a five-input, two-output 
gate, with unused "pins" left blank. 
You assign each external stimulus a 
unique number (nodes 1, 2, and 3). 
The output of each gate is also as- 
signed a unique number (nodes 4 
through 9). The code for each gate 
follows the format: 


TYPE, IN1, IN2, IN3, INA, INS, 
OUT, OUT- 


TYPE is the logic-gate type 
(A = AND, O = ОК, X = Exclu- 
sive OR), IN1 through INS are the 
node numbers of the signals used as 
inputs to this gate, and OUT (or 
OUT-) is the unique number assigned 
to this node. (If an inverted gate is 
used, e.g., NAND, NOR, or XNOR, 
the node number is placed in the 
OUT- position.) The simulator will 
simultaneously exercise all gates so 
that the order in which the elements 
are entered is irrelevant. The end of 
the logic description is signaled by a 
dummy END element. 

The simulated circuit in figure 1 is 
tested by applying each of the eight 
possible input combinations (000, 
001, 010, . . . , 110, 111) and verify- 
ing that the SUM and CARRY signals 
(nodes 5 and 9) produce the outputs 
required (00, 01, 01, ..., 10, 11). 
The coding for scheduling input 
stimuli is of the format: 


NODE,INIT.VAL,INIT.TIME, 
СНС T1, СНС T2,..., 
CHG T5 


NODE is the node number assigned 
to this stimuli, INIT.VALUE is the 
initial logic value to be assigned, 
INIT.TIME is the time to apply the 
initial value, and CHANGE ТІ 
through CHANGE Т5 are the times to 
"flip" the signal to its opposite value. 
(If more than five changes аге re- 
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The desktop computer | 
you've been looking for may Я 
already be on your desktop. 
Because now you can turn 
your unintelligent terminal 
into a complete microcom- 
puter. In just minutes. For 
just $1450. 


industry standard Z80A- 
based microcomputer with 
64K bytes of RAM. It includes 
the CP/M* operating system. 
Which means you get to 
choose from literally thou- 
sands of ready-to-use 
application programs. 


The Microfit™ micro- Microfit also includes 
computer board is easy to install in any Lear an on-board disk controller that can interface 
Siegler ADM 3A or ADM 5, or in any Televideo both 5 4" and 8" floppies for mass storage capa- 
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And we invite you to compare Microfit's And on top of all that, Microfit is the micro- 

features and computer you ve already made the down pay- 
perform- ment on. Find out more. Call us at 1-800-854-2684 
ance with (Nationwide) or 1-800-532-3717 (In California), 
any other Or write to the address below for com- 
personal plete details. 


ЖА computer 
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Because with your terminal and our brain, a 5710 Ruffin Rd., San Diego, CA 92123 
small investment goes a long way: › 


Тһе $1450 price includes not only the RETROFIT WITH MICROFIT. 


*CP/M is a registered trademark of Digital Research Corporation. 


Circle 141 on inquiry card. BYTE January 1983 399 


* 


Introducing...the Byte Book Club 


MICROCOMPUTER GRAPH- 
ICS AND PROGRAMMING 
TECHNIQUES. By H. Katzan, Jr. 
240 pp., 100 illus. and tables. Here's 
a stimulating introduction tc com- 
puter graphics for small com- 
puters. it covers all theadvancesto 
date in color coding and computer 
graphics technology and—best of 
all—it’s written for information 
professionals who can't draw! in- 
cludes actual graphics programs 
worth hundreds of dollars! 

582576-7 $18.95 


COMPILER CONSTRUCTION: 
Theory and Practice. By W. A. 
Barrett and J. D. Couch. 667 рр., 
illus. Everything its title promises! 
An excellent introduction to the 
world of automatic translation, this 
is a mix of mathematical founda- 
tions of compilers and the practical 
considerations required in devel- 
oping high-quality compilers for 
commercial release. 

788/499B $25.93 
(Counts as 2 of your 3 books) 


POWERFUL p 


FORMERLY COMPUTER PROFESSIONALS’ BOOK CLUB 


MICROCOMPUTER INTERFAC- 
ING By B. Artwick 

789/436B 

(Counts as 2 of your 3 books) 


AN INTRODUCTION TO VISI- 
CALC® MATRIXING FOR AP- 
PLE? AND ІВМ”, By H. Anbar- 
lian. 252 pp., illus., softcover. 
Enables you to use VisiCalc ma- 
trixes—also known as templates and 
models—to put your Apple or IBM 
personal computer to productive 
use almost immediately. it de- 
scribes the actual process of devel- 
oping matrixes for such applica- 
tions as expense vouchers, price/ 
earnings ratios, payrolls, stock 
portfolios, and more. 


$28.00 


016/054 $22.95 
THE PASCAL HANDBOOK By J. 
Tiberghien 

582365-9B $35.00 


(Counts as 2 of your 3 books) 


THE SCIENCE OF PROGRAM- 
MING By D. Gries 


582452-3 519.80 


TOOLS! 


POWERFUL E 
AVINGS! 400 


Take any 3 books for only 


BIT-SLICE MICROPROCES- 
SOR DESIGN. By J. Mick and 
J, Brick. 398 pp, Allin one place— 
the crucial information you've been 
needing about the 2900 family of 
bit-slice microprocessor compo- 
nents. This remarkable "'first" de- 
signs right before your eyes not just 
one but two complete 16-bit ma- 
chines! 

417/814B $29.50 
(Counts as 2 of your 3 books) 


MICROPROCESSOR APPLI- 
CATIONS HANDBOOK. Ed- 
ited by D. F. Stout. 472 pp, 284 il- 
lus. This BIG book on SMALL chips 
will help you make your systems 
timely, versatile, and cost-effec- 
tive. The 16 expert contributors 
provide in-depth treatments of both 
hardware and software so you can 
completely analyze, design, con- 
struct, and program. 

617/988B $35.00 
(Counts as 2 of your 3 books) 


SOFTWARE ENGINEERING: A 
Practitioner's Approach. By R. 
S. Pressman. 576pp, 180 illus. Gives 
you a concise but complete picture 
of each step in the software engi- 
neering process—a set of tech- 
niques that deal with software as 
an engineered product. Each step 
is discussed and illustrated—from 
planning, analysis, and design to 
implementation, testing, and main- 
tenance—to show exactly what's 
involved. 

507/813B $32.95 
(Counts as 2 of your 3 books) 


ASSEMBLERS, COMPILERS, 
AND PROGRAM TRANSLA- 
TION By P. Calingaert 
582110-9 


$22.95 


each* 


Values up to $75.00 


PROGRAMMING WITH ADA: 
An Introduction By Means of 
Gradusted Examples By P. Weg- 
ner 

789/24X $17.95 


THE SMALL COMPUTER 
CONNECTION: Networks for 
the Home and Office. By N. L. 
Shapiro. 256 pp. Shows you how to 
use existing hardware and soft- 
ware to link your small computer to 
other computers—large and small— 
and to a vast universe of databases. 
From stock market quotations to 
using interactive “сһас modes," 
you'll learn how to use today's giant 
information utility services. 

564/124 $16.95 


THE SOUL OF A NEW MA- 
CHINE By T. Kidder 
582439-6 $13.95 


THE DEVIL'S DP DICTIONARY 
By S. Kelly-Bootie 


340/226 $8.50 


ELECTRONICS ENGINEERS’ 
HANDBOOK, 2/e By D. G. Fink 
& D. Christiansen 

209/812A 

(Counts as 3 of your 3 books) 


SOFTWARE DEBUGGING FOR 
MICROCOMPUTERS By R. Bruce 
582075-7 $18.95 


280 USERS MANUAL. Ву J. 
Carr. 326 pp., with diagrams, charts, 
and tables. Takes you through every 
opportunity the ZAP can offer! It 
covers 280 pin definitions, CPU 
control signals, support chips, in- 
terfacing peripherals, and much 
more. It also includes a 177-page 
280 instruction set so you can study 
the instructions on a one-by-one 
basis. 


$75.00 


582336-5 $21.95 
ELECTRONIC GAMES By W. H. 
Buchsbaum 

087/210B $26.95 


(Counts as 2 of your 3 books) 


MINICOMPUTER AND МІ- 
CROPROCESSOR INTERFAC- 
ING. By J. C. Cluley. 266 pp., 73 
illus. and tables, Unless you are 
content to have your information 
processing system simply talk to it- 
self, you need the intense coverage 
of interfacing provided so bril- 
liantly by this compact volume. in 
addition to discussing the logical 
design of interfaces assembled from 
small-scale integrated circuits, the 
book gives you a lucid picture of the 
interface packages designed for mi- 
croprocessor systems and the way 
in which they are used. 

582585-6B $27.50 
(Counts as 2 of your 3 books) 


COMPUTER PERIPHERALS 
FOR MINICOMPUTERS, MI- 
CROPROCESSORS, AND PER- 
SONAL COMPUTERS ву C. L. 
Hohenstein 

294/518 $21.90 


A PROGRAMMER’S GUIDE TO 
COBOL By W. J. Harrison 
789/789 $18.95 


MICROPROCESSOR DATA 
BOOK. By S. A. Money. 350 pp., 
220 illus. A truly awesome collec- 
tion of data about virtually every 
chip available today! International 
in scope, the book provides infor- 
mation about 4, 8, and 16-bit de- 
vices from a wide range of Ameri- 
can, European, and Japanese 
manufacturers. A common format 
enables you to analyze each de- 
vice's capabilities and compare it 
with other devices. 

427/062B $35.00 
(Counts as 2 of your 3 books) 
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MICROCOMPUTER OP- 
ERATING SYSTEMS By M. 
Dahmke 

150/710 $15.95 


TRS-BO GRAPHICS FOR 
THE MODEL 1 AND 
MODEL Ш Ву D. Kater & S. 


Thomas 
3337033 $12.95 
THREADED INTERPRE- 
TIVE LANGUAGES By R. G. 
Loeliger 
383/60X $20.75 


THE BRAINS OF MEN 
AND MACHINES By E. W. 
Kent 

341/230 $20.95 


BASIC SCIENTIFIC SUB- 
ROUTINES, Vol. ll Ву Dr. 
F. R. Ruckdeschel 

542/023B $26.50 
(Counts as 2 of your 3 books) 


CIARCIA’S CIRCUIT CEL- 
LAR, Vol. 2 By S. Ciarcia 
109/63Х $14.75 


BYTE BOOK OF PASCAL 
By B. W. Liffick 

789/673B $25.00 
(Counts as 2 of your 3 books) 


BASIC SCIENTIFIC SUB- 
ROUTINES, Vol. 1 By Dr. Е. 
R. Ruckdeschel 

542/015 $24.50 


CIARCIA'S CIRCUIT CEL- 
LAR, Vol. Ш By S. Ciarcia 
109/656 $12.95 


MICROCOMPUTER DISK 
TECHNIQUES By P. Swan- 
son 

625/824 $15.00 


BUILD YOUR OWN Z-80 
COMPUTER By S. Ciarcia 
109/621 $17.95 


* If you join now fora trial period and agree to purchase three more books—at 
handsome discounts —during your first year of membership. (Publishers' prices shown) 


PRINCIPLES OF ІМТЕНАС- 
TIVE COMPUTER GRAPH- 
ICS. Бу W. M. Newman and R. 
Sproull. 2nd Ed., 544 pp., illus.Now 
in a revised, updated Second Edi- 
tion, this volume haslong been THE 
standard source of information for 
designers! Now, as before, it is ut- 
terly comprehensive and up to the 
minute in its coverage. 


463/3878 $32.50 
(Counts as 2 of your 3 books) 
MICROPROCESSORS/ 


MICROCOMPUTERS / SYSTEM 
DESIGN By Texas Instruments, Inc. 
637/58XB $29.95 
(Counts as 2 of your 3 books) 


DATA STRUCTURES USING 
PASCAL. By A. M. Tenenbaum 
and M. J. Augenstein. 544 pp., il- 
lus. With its emphasis on struc- 
tured design and programming 
techniques, this work takes you on 
a trailblazing journey through PAS- 
CAL. Separate chapters are de- 
votedtothestack, recursion, queues 
and lists, PASCAL list processing, 
trees, graphs and their applica- 
tions. 

582230-XB $25.95 
(Counts as 2 of your 3 books) 


INTRODUCTION TO WORD- 
STAR™. By A Naiman. 202 pp., 
with illus. and command displays. 
Get your hands on this guide to the 
most powerful word-processing 
program available. Well organized 
and clearly written, it surpasses the 
dry WordStar reference manual. 
You'll learn to edit copy * create and 
merge files * format on-screen *cre- 
ate special print effects * generate 
form letters * and more! 

582594-5 $21.95 


APPLE MACHINE LANGUAGE 
By D. Inman & K. Inman 
582398-5 $19.95 


THE ADA PROGRAMMING 
LANGUAGE. By l. C. Pyle. 293 
рр. illus., softbound. Written pri- 
marily for practicing programmers 
of embedded computer systems, 
this book provides a full presenta- 
tion of the power of ADA. lt will 
also prove of great interest to other 
programmers as well as to man- 
agers of programming projects. 

582447-7 $15.95 


STRUCTURED PROGRAM- 
MING: Theory and Practice B y R 
C. Linger, H. D. Mills & B. L Witt 

788/537 $22.95 


Why YOU should join 
the Byte Book Club now?! 


ELECTRONICS DICTIONARY, 
Ф/еВу J. Markus 

404/313B 

(Counts as 2 of your 3 books) 


NETWORK SYSTEMS. By R. L. 
Sharma, P. J. T. deSousa, and A. D. 
Inglé. 321 pp., illus. Here is the first 
book to describe—concisely and 
comprehensively—all current stored 
program-controlled (SPC) telecom- 
munication network systems that 
use integrated modeling, analysis, 
and design techniques. Gives you a 
solid methodology for minimizing 
the risks involved in meeting de- 
sign specifications. 

582557-OB $29.95 
(Counts as 2 of your 3 books) 


TRS-80 ASSEMBLY LAN- 
GUAGE. By H. S. Howe, Jr. 186 
рр. illus. Everything you need to 
know to develop machine lan- 
guage programs for the TRS-80! 
This book covers all introductory 
concepts in the use of the TRS-80 
... provides “inside information” 
about ROM, RAM, and disk oper- 
ating systems to show you what 
goes on inside the TRS-80 ... and 
Offers a variety of tested programs 
and subroutines. 
582495-7 


$32.95 


$17.95 


MICROPROCESSOR DEVEL- 
OPMENT AND DEVELOP- 
MENT SYSTEMS. Edited by V. 
Tseng. 170 pp., 90 illus. A panel of 
experts provides an overview of the 
development process, displays the 
different approaches taken by lead- 
ing firms in the field, and covers ex- 
isting systems and tools. You'll gain 
a better understanding of what is 
involved in microprocessor appli- 
cation development... and you'll 
be able to identify and decide what 
is important for you. 

653/801B $29.95 
(Counts as 2 of your 3 books) 


OPERATING SYSTEMS By Н. 
Lorin & H. M. Dietel 
582354-3 $20.95 


APPLE PASCAL: A Hands-On 
Approach. By A. Luehrmann and H. 
Peckham, 426 pp., spiralbound. Fi- 
nally—a how-to-use-PASCAL book 
for Apple computer users that 
makes a complete language as easy 
as (forgive us!) applesauce. Takes 
you from "total ignorance” all the 
way up to a very impressive com- 
petence in the use of that rather 
complex language, PASCAL. 

491/712 $16.95 
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quired, subsequent lines with this 
node number are entered.) The end of 
coding is signaled by а 0 node. 

You then enter the signals to be 
monitored on the resulting timing 
diagram (nodes 1, 2, 3, 5, and 9), and 
simulation commences. 

An analysis of the output produced 
by the logic simulator reveals some 
interesting points. Notice that the 
outputs are in an unknown state (in- 
dicated by a question mark) until 
driven to a known state. This is one 
of the significant advantages of logic 
simulation over hardware bread- 
boarding. A good design should be 
insensitive to the initial, or power-up, 
state. In a mass production of a poor 
design, often some percentage of 
devices work, but not all. Usually, 
this is due to differing power-up or 
default conditions. 

An effective logic simulator models 
at least three states: 0, 1, and "un- 
known.” In the simulator presented 
here, all nodes are set to the unknown 
state at the start of simulation and 
will appear in a known state only 


when driven unambiguously to that 
state. (For example, an OR gate will 
be driven to a logic 1 state when any 
input is a logic 1, independent of the 
other, possibly unknown, inputs; 
similar rules can be developed for 
other logic gates as well.) Also, the 
relative time delay for the circuit is 
shown because the SUM and CARRY 
signals do not change state until two 
gate times after the input is applied 
(corresponding to the two gate delays 
between the primary inputs and out- 
puts). 

The design produces the output 
you would expect from a full adder, 
so further analysis is not warranted. 
Had the output been illogical, inter- 
nal nodes could be monitored for 
debugging. 

Notice that you can do a complete 
design, verification, and analysis 
without physically building the cir- 
cuit. 


The Design of a Logic Simulator 
The operation of a logic simulator 


is similar to that of other time-. 


WICAT 68000 computers 
with integral” database 


Concurrent's integral™ database 

boasts features usually found only on 

“mainframes”. 

e quick design through graphic 
techniques 

e structures that model real world 
complexities (see example at right) 

e large capacity and expandability 

e rapid access of all related records 

e automatically maintained structure 

e efficient use of disk space 

е easy to learn and use 


| MenuSystem ™ 
MenuSystems screen definition 
capability provides the environment 
to build “user friendly” systems 
easily. Screens are “painted” on the 
terminal and are ready to use with 
no programming. 

Application systems are developed 
quickly using Сопсиггепіѕ software 
on the powerful WICAT computers. 
For more information, please write 
or call (513) 281-1270 


Cust 


Back? Order 
[| 


mmn | 
; Receivables | (Order) 
[sien 


integral" database and 
MenuSystem $2,000 


е (substantial discount when ordered 
with computer) 

e (integral™ and MenuSystem are 
trademarks of Concurrent Corporation) 


WICAT System 150 


e Motorola 68000, 256K memory, 10MB 
Winchester 

e 760KB floppy, terminal, system 
software, language 


ial 


Ae л ж» ае m a 


BILL OF 
MATERIAL 


' 


Single user .......... $9,450 
Three users ......... $10,850 
Six users (512K) ...... $12,850 


TM TM 
CO П С 9 rre П t Corporation 
C j 1870 Madison Road Cincinnati, Ohio 45206 
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oriented simulations. In the game of 
Life, for example, each succeeding 
generation is determined by the pre- 
vious generation; typically, two ar- 
rays are maintained (old and new) 
and appropriate rules are applied to 
transform the old state into a new 
state. After the entire new state is 
generated, it becomes the old state 
and the next new state is generated. 

A logic simulator, using predefined 
logical-gate models, operates similar- 
ly by using the old state (current sig- 
nal values), applying the logical rules 
associated with the logic gates, and 
generating the new state (resultant 
signal values). The simulator departs 
from the Life-game analogy in the ac- 
ceptance of stimulations (changes in 
external signal values) during the 
simulation. 

The application of the logic rule is 
straightforward for each predefined 
logic element, particularly if Boolean 
functions are supported by the pro- 
gramming language. The difficulty in 
logic simulation is in deciding which 
signals are to be used for each in- 
dividual gate and managing signal 
propagation for signals that drive 
more than one logic gate. 

Fortunately, judicious use of in- 
direct addressing and implicit net-list 
coding simplifies this task consider- 
ably. (A net list is a representation of 
the interconnection of logic elements. 
An explicit net list is a specific list of 
each “wire” connecting the elements, 
as used in instructions for building 
kits; an implicit net list is a represen- 
tation from which an explicit net list 
can be deduced, as used when 
building kits from a schematic.) 

If each signal is given a unique 
number, and this same number is 
used regardless of where the signal 
fans out, this number can be used to 
“point” to the value associated with 
the signal in the old and new state ar- 
rays. When a signal is coded as an in- 
put to a gate, the value in the old state 
array is used; when the signal appears 
as an output, the resultant signal 
value is stored in the new state array. 
This structure also allows for easy 
transferring of new to old, in that 
there is a one-to-one correspondence 
between arrays. 

You can implement the addition of 


OKIDATA 


GREAT NEWS FOR EVERYONE WITH A 
PERSONAL COMPUTER! A NEW BREED 
OF PRINTER, PURRRFECTLY PRICED. 


160 CPS Advanced, 
Multifunction Printing 
For Under $700. 


When advertising, TV and film peo- 
ple need a puma to pose or a lion on 
location, they call the Dawn Animal 
Agency. Daily, Dawn sends their ex- 
otic animals from coast to coast. And 
they generate a jungle of data in the 
process. Like so many growing busi- 
nesses, they need to mate a persona! 
computer to a printer that will keep 
pace with business demands. But 
won't take a huge bite from the 
budget. 


Okidata's new multifuction Micro- 
line (ML) 92 printer is just the animal. It 
prints high resolution, correspon- 
dence quality text that's a match for 
any daisywheel's at 40 cps. Graphics 
and emphasized and enhanced print- 
ing at 80 cps. And bidirectional, data 
processing with short line seeking 
logic at 160 cps. Add an alternate, 
downline loadable character set, and 
you've got one heck of a printer. And 
there's an ML 93, too, that adds wide- 
column printing to the picture. 

Both of our new high performers 
have no duty cycle limitations and 
feature the Okidata, 9-pin print head 


that's guaranteed for one full year. But 
the really great news about each is 
price: $699 suggested retail for the 
ML 92; $1249 for its big brother. 
Absolutely purrrfect. 

For more great news about the ML 
92, 93 and all the Okidata printers, 
see your computer dealer or call 
[-800-OKIDATA. In NJ, 609-235- 
2600. Okidata, Mt. Laurel, NI 08054. 


OKIDATA 


A subsidiary of Oki Electric Industry Company Ltd. 


All Okidata printers are compatible with Apple, IBM, Radio Shack, Osborne and just about every other personal computer. 
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Listing 1: The Logic Simulator program written іп BASIC for the TRS-80. The program 
has fewer than 200 lines and requires only 6K bytes of memory. The array space re- 
quired for most simulated circuitry is about 20 bytes per gate and 3 bytes per stimulus 


change. 
i@ DEFINT А-7 
=й Сын 
30 PRINT "A BASIC LOGIC SIMULATION SYSTEM" 
40 * Е. MCDERMOTT 3/26/81 
50 ° 
ap * кккккк DATA STRUCTURES  *x»xJ* 
70 М9 = 100 ? MAXIMUM NODES 
Bo NB = 30 "MAXIMUM EXTERNALS 
90 DIM Li75sN?) LOGIC ELEMENT ARRAY 
100 DIM ЕР: МВ > "EXTERNAL STIMULI ARRAY 
110 DIM мМ{10) "MONITOR SIGNAL ARRAY 
120 DIM O(N9) "OLD SIGNAL VALUE ARRAY 
130 DIM М%ҰМ9) “МЕМ SIGNAL VALUE ARRAY 
148 DIM х%6) TABLE LOOKUP FOR ХОК GATE 
150 ? 
150 жекке VARIABLES USED  *xxxx*x* 
170 LO = O 7 INTERNAL REPRESENTATION ОҒ LOGIC 0 
190 11 = 3 > INTERNAL REPRESENTATION OF LOGIC 1 
190 U ш1 7 INTERNAL REPRESENTATION ОҒ LOGIC UNKNOWN 
ро 1510) = L1 * INVERT (COMPLEMENT) OF LOGIC @ 
210 I¢Li) = LØ "INVERT (GOMPLEMENT) OF LOGIC 1 
220 I(U) m "INVERT (COMPLEMENT) OF LOGIC UNKNOWN 
ко ХХВ + Là) = LO * TRUTH TABLE FOR XOR 
шо хай + UW = U 
ИЗД XILO w Lad = Li 
zZ60 XILI + Ud =U 
ero X(L1 = L1? = LD 
280 S$t(L0) = "." "SYMBOL PRINTED FOR LOGIC В 
ли S$(L1) "1" "SYMBOL PRINTED FOR LOGIC 1 
300 S9$(U) = "7" "SYMBOL PRINTED FOR LOGIC UNKNOWN 
314 Е = Ø "END OF PAGE FLAG 
320 ЕЎ = Ø "ERROR FLAG 
340 P = € *CURRENT PRINT LINE 
S4 "Ni = LAST ELEMENT: М2 = LAST EXTERNAL 
A50 'N3 = HIGHEST NODE # 
Зе, "LS = ALPHA CODING OF LOGIC TYPES 
270 ^ жуук READ LOGIC CODING xxx 
298 I = =l 
290 * FROM L¢.;3@) THRU L(.sN1) 
400 PRINT "INPUT CIRCUIT DESCRIPTION" 
410 I = I + 1 
420 IF I > М THEN GOTO 18450 * CHECK FOR ARRAY OVERFLOW 
449 INPUT 1631 OT. IDs LOZS IJ SL 63s IJsL (£49 IDsL (5: 1):11(6-1).1 (7:1) 
440 IF L$ = "END" THEN GOTO 4960 “СНЕСК FOR END 
4580 GOSGUE 17760 * CHECK FOR VALID ТҮРЕ, PUT INTO L(4O.I? 
460 IF L(I) = @ THEN боб. 1900 
470 IF М3 > М9 THEM GoSUB 1890 
аса GOTO 410 
490 Ni *1-—1 
Sen ? 
5104 ^ жк» READ ІМ EXTERNAL STIMULI жЕкЕ» 
520 I = -1 
сай PRINT "INPUT CIRCUIT STIMULI” 
ЗАЙ [T = i + 1 
SSA IF I > МВ THEN ФОТО 1930 CHECK FOR MEMORY OVERFLOW 
560 INPUT EfQ@sTIsELls ECS PIs Et STI sEt4s I)s8E(S 9» 1)s Ets I) ЕТТУ 
97a '* CHANGE INITIAL VALUE TO INTERNAL FORMAT 
em БДТ») w Шш 
598 IF Ei = à THEN EfisI) = LO 
400 IF Еі = i THEN Е(131) = Li 
61H IF ЕҮр,1) <> 8 THEN GOTO 540 “CHECK FOR ENB 
әш М = I M 
63508 7 кхкхкхж REAT ІМ MONITOR POINTS  *xxxxx* 
640 PRINT "PLEASE ENTER POINTS ТО РЕ DISPLAYEDs " 
S20 PRINT "(UP TO 160, Е ТО END)” 
“Юй FOR I = 1 ТО ið 
47@ INPUT МІ) 
690 IF М:І) = @ THEN БОТО 700 
590 WEXT I 
79 'ANY INPUT CHECKING WOULD GO HERE 
710 7? ккккеж DONE WITH INPUT PROCESSING»; STOP IF ERRORS жж 
720 IF Е9 <> Ø THEN STOP 
730 * жжҰжҰж INITIALIZE FOR SIMULATION (SET ALL NODES UNKNOWN) 
740 FOR I = 0 TO 100 
7520 OCI) = U "OLD VALUE ARRAY 
Listing 1 continued on page 406 
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external stimuli during simulation by 
scheduling changes to occur at 
specific times during the simulation. 
The use of two arrays, old and new, 
implies a unit delay: each output 
from the old state array appears one 
cycle later as in the new state array. 
This unit of time is typically referred 
to as a gate time. If the simulator 
keeps track of the gate times, then the 
external stimuli can be applied (by 
putting its input value into the new 
array) just prior to the scheduled gate 
time for this change. Because unique 
numbers are used for each signal, 
each stimulus value will remain con- 
stant between changes. Hence, only 
scheduled changes need to be 
specified and stored: only a single 1 is 
stored for a signal that is con- 
tinuously high. f 

The display of resultant logic 
values is trivial; the program needs 
only to look at selected signals in the 
new state array and convert the logic 
values stored there to human- 
readable form. With graphics avail- 
able on most microcomputers, the 
display can be made to look like an 
oscilloscope’s output, a logic 
analyzer's output, or merely a truth 
table representation. 


A BASIC Logic Simulator 

Listing 1 and the flowchart in figure 
2, demonstrate the feasibility of im- 
plementing a logic simulator on a 
home computer. The program itself 
requires less than 6K bytes of mem- 
ory, and the array storage require- 
ment for a typical design using 100 
logic gates and 150 external stimuli 
changes is less than 3K bytes, so that 
a complete system is easily imple- 
mented in a TRS-80 with 16K bytes of 
memory. 

Listing 1 shows the array require- 
ments, followed by the internal 
values used for logic 0, 1, and ? and 
their inverses. I made this particular 
choice of internal values (0, 3, and 1) 
to allow the use of the standard AND 
and OR functions (or MIN and MAX) 
while maintaining the proper inter- 
pretation and propagation of logic 
unknown states. In other words, for a 
two-input AND gate, if one input is 
logic unknown (internal value 1) and 
the other is a logic 0 (internal value 


SBC-880 5:100 IEEE STAND ALONE 


SINGLE BOARD COMPUTER 


USES Z-80A (2 or 4MHz) 


FEATURES: RS232 Serial I/O Port 9 Parallel Ports for Centronics 
or Gen Purpose Printer @ Three 16 bit Programmable Timers, one $240 
used for baud rate € EPROM Circuitry for2708, 2716, or6116 (2K 
RAM) € 1K On Board RAM Circuitry locatable on 1 K boundries 
е Power On EPROM Jump Circuitry € Phantom EPROM Circuitry 


. APPLE II 
COMPATIBLE 


FLOPPY DISC 
CONTROLLER 


Frees you from Apple disc drives 
and Apple look alike drives, 
FEATURES: Compatible with CP/M, PASCAL and Apple DOS 3.3 Ф Drrves сап be any 
standard Shugart compatible5% drive & Reads 13 or 16 Sector Discs, hard or som sectorad 
e 7 Cards can be used to drive 14 Disc Drives (two drres each саго) 
Assembled and Тезїей.............................. 9165.00 


Dealer Inquires Invited 


Ж Ground Sheilding Network prevents cross talk 
*LED Power Indicator | 

Ж Easy Access to Power and Reset Lines 

Ж Available іп 6, 8, and 12 slot cages 


аа. ICS PROTOTYPE BOARDS 


APPLE Prototype Board. Double sided glass with gold 
plated Apple and General Purpose terminals. Con- 
tains matrixof1 7x63 solder plated donutson.15" x.1" 
spacing. Great for 14, 16, 24 pin IC's. 

SUN-722 


S-100 Prototype Board. Double sided glass with 
gold plated, numbered S-100 terminals. Matrix of 
25 x 78 solder plated donuts on .15" x .1" spacing. 
Locations for headers and regulators. Great for 14, 16, 
24 ріп IC's. 
SUN-721 . 


General Purpose еі ленеді Prototype Boards 
cael Plated w/Double Sided Terminals on .156” Centers) 
15/30 pin, 3% x 4% board w/1"x,2" hole spacing and 
power strip run every 1.2". Allows 6x7 8ріп IC's or 2x3 
24pin IC's 
SUN IC-S ына зак OS ieee со 1:15 
22/44 pin, 4/2 х б/в board w/.1" hole spacing. Contains4 
rows of 67 pins with power strips between rows. Pattern 
of 4 columns of 67 pins. Takes all sizes of IC's. 
ss ee re 
22/44 pin, 4% x 7 board w/.1" x .2" hole spacing and 
power strips every 1.2". Allows 10x10 8pin IC's or 3x7 
24pin IC's. 
SUN IC-L. өзетізеззг EH а тара те үкі!” $3.95 
Dealer Inquires Invited 


EPRON's, RAN's, CPU, and MISC 


БО up Bun 650 up 
2718 $3.95 $3.55 CALL — 6118P-3 (160п5) қ. ы 5.75 CALL 
27322 4/5 440 CALL 21141-2 (200nS) — 1.62 CALL 
2532 765 595 CALL 4164 |150п5 CALL CALL CALL 
2764 16.95 14.50 CALL 2-80А СРО 5.29 -- = 
18K RAM Expansion Kit For TAS-80 Model 111 611.00/8 


FDC-1 5-100 IEEE 696 


FLOPPY DISC 
CONTROLLER 


USES WD1795-02 


FEATURES: State of the at digital separator € Drives can be any ANSI 514" or 8" drive 
€ Drive Size, Step Rates, Formats can be intermixed without changing software 9 Runs 
SD, DD, SS and DS Formats 9 Digital Prewrite Compensation. 


Assembled and Tested еее... $295.00 Kit.......... $265.00 
S- 100 IEEE 


REAL TIME 
CLOCK CALENDAR 


GIVE YOUR COMPUTER THE 
Hour- Min.- Sec.- Day- Month-Year 


FEATURES: Date provided as Day, Month, Year with Leap Year register bit € Time pro- 
vided as 12 or 24 hour program selectable format, hours, minutes and seconds € Time 
and Date settable by program control 9 Plus or Minus 30 second time adjustment @4 
Time Interupts available —1 hour, 1 minute, 1 second and 1040Hz (approx. 1 millisecond) 
€ Crystal Controlled time reference € On board Rechargable Data Sentry Battery 


Assembled and Tested. ......... $139.00  Kit.......... $115.00 


APPLE I| COMPATIBLE ASCII 


serene FULL 
ERE KEYBOARD 


FEATURES: N-Key Rollover Function € Shift lock. Underscore and |) \ 9 High Flexibility 
for Modification or Expansion € Plug-in Compatible with Apple || € Compact size, mounts | 
in Apple ІІ Case € Full Typewriter Keyboard with TTL level ASCII outputs € On-Off | 
Indications € Low Power Consumption 


Assembied and Tested 


Bare Board 

Kit 

Assembled & Tested 

A & T and in Card Cage 


SAMWOO 


MONITORS 


Features: Composite Video Input/ 
Output € Switchable Input Impedance 
75 or 10K ohm ® 750 Line Resolu- 
tion at Center and 500 Lines at Corners 
ө Dimensions are 12,13" x11.34"x 
11,65" forthe 12" modeland8,66"x- 
8.54" x9.05" for the 9" model 


9" 18Mhz BANDWIDTH 12" 12MHz BANDWIDTH 
$117.00 — Black and White $127.00 


А Green А 
125.00 Orange 134.00 


Add $7.50 Shipping and Handling for this item 
Dealer Inquires Invited 


=== SUNTRONICS СО, inc 


ee 
——————— — 12621 Crenshaw Blvd., Hawthorne, СА 90250 
— = STORE HOURS: MON.-FRI. 9:00am to 6:30pm 
SATURDAY 10:00ат to 5:00pm 


ь CALFORNIA OUTSIDE CALIFORNIA TOLL FREE 


213-644-1149 1-800-427-5775 


(for Tech Info and Calif. orders) (Order Desk Only) 
Mail Order—Minimum Order: $10. Send Money Order or Check to: P.O. BOX 1957— 
Dept. B. HAWTHORNE. CA 90250. VISA or Mastercard (please include expiration 
date). Add $2.00 postage and handling to order. CA residents add 6% sales tax. 
Apple is a registered trademark of Apple Computer Inc. 
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Listing 1 continued: 


: 750 МІ) = U “МЕМ VALUE ARRAY 
Computers cii 
780 б = ~! 
79 7 жек» MAIN LOOP FOR SIMULATION ++ 


And me one + 
вій * UPDATE ANY SCHEDULED STIMULI 


зі aosuB 1000 


Т E ? е. - 
Periphera Is BER шкет рп MOVE NEW ТО OLD 


850 0(1) = INI?) 


For Sale em 
870 > PERFORM LOGIC FUNCTIONS 


890 GOSUB 1150 
The items for sale have been | #74 'PRINT OUT OLD ARRAY: FLAG END OF SCREEN 
900 GOSUB 1510 

1 


used for varying lengths of time, | 519 IF F «> 1 THEN GoTo ава 


but are all in working order. АП | gz "END OF SCREEN; WAIT FOR INPUT 
units аге sold as is. Prices аге FOB | 93@ PRINT "CONTINUE ?(YESs МО» OR RESTART (Y3NyR))" 
Peterborough, New Hampshire. TAS БМРОТ AS 


950 IF АФ = "Y" THEN GOTO 800 
Three high-performance | 520 IF A$ = "R" THEN GOTO 640 


970 STOF 
SCION video-display subsys- 990 "axkkkk SUBROUTINES жк» 
tems for use with а micro | сол "жжке UPDATE STIMULI xxx 
computer, each consisting of a: 1000 FOR I = 0 TO Nz 
| , 1010 'CHECK SCHEDULED TIMES 
Scion Screensplitter memory- |1020 FoR J = 2 To 7 
mapped S-1OO-bus video-dis- өле ІР б <> Е(7:І) THEN GOTO 1110 
дар 'GOT А MATCH ОМ TIME: GET SIGNAL NUMBER 
di indo 1050 X = E(Q11) 
Scion parallel-port keyboard, 1950 "FLIP ЯН INITIALIZE 


1070 X1 = МХ) 
Scion Wordsmith text-editing | iaga N(x» = 1(Х1) 
software, 10%0 “СНЕСК FOR INITIALIZE 
1100 IF J = 2 THEN МХ) =Е (151) 
Ball Corporation green-phos- | і110 NEXT J 


phor video monitor. es зен I 
| 1120 RETURN 
The units are all in excellent 1140 жк PERFORM LOGIC FUNCTIONS — xxx 
condition. 1158 FOR I - 0 TO М1 
1150 "ро AND« OR: OR XOR OPERATION 
Price: $999 each subsystem, 1174 ON L(O»:1? GOSUB 1210 »129@ 51370 
$2500 takes аі! three. 1180 GOSUE 1450 'STORE OUTPUTS 


1190 NEXT 7 


Shaffstall EDI7700 photo- | 1200 RETURN 
eg i218 Y = L1 'AND GATE 
typesetter floppy-disk interface for | 1550 cog J = 1 то = 


use with Compugraphic Edit- | 1:38 x = 15,515 

writer-series typesetting equip- | 1240 IF X = 8 THEN бото 1260 

ment, including standard ASCI | 1225 1 ООО) SOY THEN 5000 

translation software. (This device | 1270 RETURN 

reads and writes phototypesetter | 1:88 “аке ӘҢ GATE тына 


: қ ; 1298 Y = LØ 
disks with textual data transmitted | 1300 FoR 1-1 то 5 


or received through a serial RS- | 1310 х = Lis D) 
232C link.) Excellent condition. 1320 IF X = à THEN GOTO 1340 
Price: $8500. 1330 IF ООО > Y THEN Y = a(x) 
1340 NEXT J 
Pensee Pascal Microengine | 1550 RETURN m 
А . ТІ 2 жы Ж | EAEE 
computer system, including UCSD |15500) ны ДРЕ CARD нен 
Pascal version 3.0, 16-bit micropro- | i380 x1 = 11,1) — 
cessor, two Shugart 800R single- | 1370 xz = 152,1) К 
F pe ; i400 IF X1 = @ THEN GOTO 1420 
density 8 өсі floppy-disk drives, |1,10 IF х2 = 0 THEN GOTO 1430 
and two RS-232C serial ports. | 1420 Y = X(0(X1) + O(x2)) 
k + ? 
Good condition 1430 RETURN 
Price: $1300. 1440 + жик» STORE TRUE AND COMPLEMENT OUTPUTS жоне 
1450 X = Lise!) 
1460 МХ) = Y 


For more information, contact: ІТТЕЗГІҒ, 57 
149i RETURN 
BYTE Publications Inc. 1500 2 aed XX XX PRINT QUTPUTS KE EEE EK 
70 Main St. 151@ IF P <> Ø THEN GOTO 1820 *HEADER REGUIRED 7? 
1520 'PRINT HEADER AND SIGNAL NUMBERS 
Peterborough, NH 03458 (aon mon 
(|603) 924-9281 1540 PRINT 
| | 1550 PRINT "TIME ":G 
—————————————— más | 1550 PRINT "SIGNALS" Listing 1 continued on page 408 
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Heat? EXAS LEADER in MAIL ORDER DISCOUNTS! 


COMPUTER 


SYSTEMS Texas 817/274-5625 


IBM Personal Computer 


ATARI 800 COMPUTER 
ATARI 810 DISK DRIVES 
Percom Double Denalty EXT. DRIVES 
ATARI 850 Interface and Cabie 
Compatible PRINTERS and Cables 


INTERNAL DISKS FOR IBM 
Complete ІВМ Disk Systems ..... $CALL 
Tandon internal Disk .. single sided 160k 
Tandon Internal Disk . aided 320k 
à eL dm DISKS FOR bc «еді 
omplete . Systema ... from 
Mull -computer Hi ear Systeme available 
MONITORS FOR IBM 
Green - hi resolution .......... from $89 
Matching PGS Color - super hi res . $Cail 


QUADBOARD FOR IBM 
Inciudes 64k to 256k additional Memory, 
Serial & Parallel Port and Calendar Clock 


ADDITIONAL MEMORY FOR IBM 
|o xc oj; ДЕРТИ" each $2 
ВАК ЄШ Ө Ldaccasucaspit iunc audi $Call 

PRINTER FOR IBM 
Epson, Star & other matrix printers . $Call 
МЕС 3550 Spinwriter IBM version ..$Call 


TANDON DRIVES 


TCS DRIVE CABINET Із industrial а 
heavy guage metal, alts) (лес. and 2 DRIVES/ Double Cabinet 


Comes with gold lated externalconnector 40 track single sided ............... 459 

with extender cable. 80 track (duai sided 40 tracks) ..... 

180 track (dual sided 60 tracks) .... $848 
, 


TCS MODEL 111 48k 2 DISK 


Systems come with 100 day TCS Әнейеб warranty. 


$1695 


With standard 40 track 
double density drives. 
Over 340,000 bytes. 

Includes TODOS. 


First DISK DRIVE w/controller, DOS 3.3, 
cables and manuai . 419 


Second DISK DRIVE with cable .... $319 
APPLE to EPSON card and cable 


290 Саға..... ee 4... §Call 
lo 197 Mm 


Graphic Printer Interface Card ..... $139 —— „` $1 995 
Graphic Spooter interiace Card/16k to 64k „ы b ors RW 
With 2 dual headed 40 


track dbl.density drives. 
Over 730,000 bytes. 


includes DOSPLUS 3.4 
($150 value) 


Fully assembled and tested aystems that are software compatible and functionally 

Identical to Radio Shack units soid at computer atores for $hundreds more. 

п CONTROLLER BOARDS are high quality doubie sided epoxy boards with gold 
plated contacta. 

n POWER SUPPLY 1s the finest switching type available. 

п MOUNTING HARDWARE Includes power and data cables. 

n DISK DRIVES are Tandon, the same ones used by Radio Shack .. . 40 track, double 

density, with a 5 miilisecond stepping rate. 


Drives in cabinets come assembied/tested 
1 DRIVE in Cabinet with power supply. Order cabie separately. 


40 track single sided ........,..... 249 
80 track (dual sided 40 track) EY TS 
160 track (dual sided 80 track) . 9 


BARE DRIVES ONLY 


1 DRIVE/ Double Cabinet 40 track single sided. ....... .. v3 LL 
80 track (dual sided 40 track) | .. 
track (dua track) ...... B Inch Slimline egi/dbi sided ..... ALL 
180 track (dusi sided 80 track) |. баю Winchester hard rivos 5-50 пБ LE. Сотто Рон SUPE MER MEE аш AS Lack Pardon а me 
3 Controller, Power Supply. Hardware. two 40 track Tandon drives. 32k memory 
(everything you need for 2 drive 48k upgrade) $799 
CORVUS i- ARD DISK За Kit 3 but with two 60 track drives (dual sided 40s) $090 
—— 3b Kit 3 but with two 180 track drives (dual sided 60s) ——— CRI 61169 


CORVUS HARD DISKS 


Call for '83 prices - lowest anywhere 


Add 5, 10 or 20 megabytes of storage to your TRS80, IBM, Apple, Atari, Heath, Zenith, a ж 
Intertec, S-100 and many others. One or several computers can share a hard disk. Get MODEL Ill 16k ............ de. 4 
simultaneous access todatafor multiple users. AVAILABLE NOW at SUPER SAVINGS. 
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COLOR COMPUTER 


Original 90 day manufacturer's warranty. 


MODEL Ш SYSTEMS 


Original 90 day manufacturer's warranty. 


PRINTERS - 


TCShasthe LOWEST PRICES on INSTOCKPRINTERS! @ диш end quali "CS изе опоіпа! RS 
| LETTER QUALITY PRINTERS MATRIX PRINTERS 


COLOR COMPUTER DISK 0 
COLOR COMPUTER DISK 1 


TCS COLOR COMPUTERS use original | 
RS hardware & TCS memory. 
180 day warranty. 


TCS COLOR COMPUTER 32k ext.. $378 


180 day limited warranty. 
TCS MODEL Ill 16k ............ ... $Call 


TCS MODEL Ili 32k ............... TCS COLOR COMPUTER DISK 0 .. $449 
Шала ЦЫ C.ITOH F-10 (40 срз).....„....... $1595 TCS COLOR COMPUTER DISK 1.. $245 
Better than Epson and costs lessi DAISY WHEEL 1 e €—— + ЭШӨӘВ TCS 32k MEMORY £78 | 
100 cps . . 180 day warranty NEC 3510 / 3530 / 3550............%Сай Green or Amber La ка CRT for 
Bit rem у AND Block Graphics NEG 7110 /?130................... $Call your customized Model 111 ......... $Call 
Friction Feed and Pin Feed paper SMITH CORONA TP-1............. $649 


STAR GEMINI 10 (10 Inch carriage) $Call BROTHER / COMREX ............. $829 


е j 
STAR GEMINI 15 (15 inch carriage) Сап E ON PRINTERS Model il.. Model 16 . . Accessories . . $CALL 
DMP 190... ӘЛІ” $349 EPSON МХ 80....... ТИШЕ. $CALL TCS ia an authorized TRS-80 dealer F701 in Brady, Taxi 
DMP 200...... rc $689 EPSON МХ 90 ЕТ ............... CALL 
DMP 400 E “nee oman hes, {1029 EPSON MX 100 ЕТ. САШ DEALER INQUIRIES invited on all TCS MODEL ІІ! Systems and Kits 
ANADEX 9501-A ................. $1395 GRAPHTRAX PLUS come free in EPSONS W —— — | 
CENTRONICS 352 / 353 ........... $Calil Cables and Interfaces available 
OKIDATA printers .. $Call for Low Prices for most popular computers CUSTOM SOFTWAR E FRO М TCS 


BTREE Scratchpad — BTREE Library BTREE Mail List 
$39.95 $39.95 549,95 


TCS Exclusive THE PRODUCER $199 


The ultimate solution In creating your own cuatom software. If you're Іп а Jam and can't 


For fast. efficient service Heart Of ме сап ar Ireight from Dallas 


TEXAS COMPUTER SYSTEMS 


P.O. Box 1327 Arlington, Texas 76004-1327 
TEXAS ORDERS 817/274-5625 


find a program to fit your needs, use this fast and simple Program Development System 

to tailor make a solution to your problem. Custom design your own screen format with 
complete control over the number of characters т to each field. Fully view and 

TECHNICAL ASSISTANCE 817/274-9221 

ORDER STATUS 817/277-1913 


TELEX/TWX/Easylink ELN 62100790 


"А 800 433-5184 


No tax out of state. Texans add 5%. Prices subject to change at any time. 


od! all fields at all times. Create a B-Tree etructu file allowing you to access data 
apidly and without sorting. One key access to usar ned self-help or prompt 
niormatien. Expand your "onm to в“ up to 8 = ions for each data field. 

D MUC UCH MOR 

This system comes complete with Its own Disk 180 System. It will make you a 

master of your software needs without hiring а programmer. Or if you are а 

programmer, this system will save you hundreds of hours іп design work for your 

clients. Saving time Is saving moneyl 
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Listing 1 continued: 


Es Жа 0), the AND (or MIN) function ap- 


1580 X = MCI) plied to these values will produce a 0, 
1590 IF X <> Ø THEN PRINT 8128*64*1;X as expected; if a 7 and a 1 (internal 1 
1500 NEXT I 
өші "PRINT SIGNAL VALUES and 3) are combined by an AND ог 
1620 PRINT ð," CURRENT GATE TIME “%6: MIN function, ап unknown is рго- 
pint ы. e ТО 10 duced. The inverse of the values 0, 3, 
1650 IF Х = Ø THEN GOTO 1690 and Jl however, is not equivalent to a 
1660 Y = OX) NOT function, and explicit coding of 
4, A ^ч n Н » . T 
ire e M Linen S$(Y); the inverses is specified (the I array). 
1690 "CHECK FOR END OF PAGE Lines 390 through 680 provide the 
od а S : Е code for reading the logic description, 
= + . . a 
1720 IF Р € 59 THEN RETURN external stimuli, and monitored 
1730 P = 0 signals from the keyboard into the L, 
1740 F = 1 E, and M arrays. (Note: to reduce 
1750 RETURN di Ға desi ld ol 
1788 >жжжжкк GET LOGIC TYPE — xxx paises. ч ечеи уезди c" 
177@ LC T) = 0 the logic description апа external 
1780 IF L$ = "A" THEN L(Qs1) = 1 "АМ GATE mul ; 
1790 IF L$ = "O" THEN 1(031) = 2 "ОБ GATE stimuli in DATA statements and 
1800 IF 1% = "X" THEN 1(0:1) = 3 "XOR GATE replace the INPUT statements with 
1810 FOR J = 1 TO 7 READ statements.) Elementary error 
1820 IF L¢(JsI) > N3 THEN МЗ = L(JsI) hecki £l таайы 
1830 NEXT J checking (array overflow, invali 
1848 RETURN logic gates, etc.) is performed as the 
1850 жек ERROR PROCESSING sex А мец - A 
1860 PRINT "TOO MANY LOGIC ELEMENTS (*:1:") CHANGE № (":NQ:")" data is read in; additional checking 
1879 STOP (wired output gates, undefined in- 
1880 PRINT "NODE NUMBER INVALID (":N3:") RE-ENTER" puts, etc.) could be added to assist in 
1898 RETURN ая 
1900 PRINT "INVALID LOGIC TYPE ("sL$:") RE-ENTER” eougging. 
i918 I = I -1 If the simulator detects no errors, 


1920 RETURN : : i 
193a PRINT "TOO MANY STIMUDT (*":1:") CHANGE NB (9 МА" simulation commences; all nodes are 


1940 STOP initialy set to a logic unknown at 


-back issues for sale 
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|. | |4978 | 1979 | 1980 | 1981 | 1982 | 
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Мау |53.25 |5370 Nov. | :2.00 |52.75 53.25 |53.25 | 53.25 | 53.70 
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Over thirty years of down-to-earth experi- 


ence as a precision parts manufacturer has 
enabled Star to produce the Gemini series 
of dot matrix printers—a stellar combina- 
tion of printer quality, flexibility, and reliabil- 
ity. And for a list price of nearly 25% less 
than the best selling competitor. 

The Gemini 10 has a 10” carriage and 
the Gemini 15 a 1512” carriage. Plus, the 
Gemini 15 has the added capability of a bot- 
tom paper feed. In both models, Gemini 


quality means a print speed of 100 cps, high- 


resolution bit image and block graphics, 
and extra fast forms feed. 

Gemini's flexibility is embodied in 
its diverse specialized printing 
capabilities such as super/ 
sub script, underlining, back- 
. spacing, double strike mode 
and emphasized print mode. An- 
other extraordinary standard 


— ~ 


MIicrOoOnics-ine 
MAKING A NAME FOR OURSELVES 


GEMINI- 
FOR PRINTER VALUE THAT’S 


WORL 


К ышы е 
[ 


|! 


feature is а 2.3K buffer. An additional 4K 
is optional. That’s twice the memory of lead- 
ing, comparable printers. And Gemini is 
compatible with most software packages 
that support the leading printers. 

Gemini reliability is more than justa 
promise. It’s as concrete as a 180 day war- 
ranty (90 days for ribbon and print head), а 
mean time between failure rate of 5 million 
lines, à print head life of over 100 million 
characters, and a 100% duty cycle that 
allows the Gemini to print continuously. 
Plus, prompt, nationwide service is readily 
available. 

So if you're looking for an incredibly 
high-quality, low-cost printer 
that's out of this world, look 
to the manufacturer with its 
feet on the ground—Star апа 
the Gemini 10, Gemini 15 dot 
matrix printers. 


E] 


1120 Empire Central Place, Suite 216, Dallas, TX 75247 
For more information, please call Bob Hazzard, Vice President, at (214) 631-8560. 


Circle 385 on Inquiry card. 


LOGIC SIMULATION 


INITIALIZE 


READ LOGIC 
DESCRIPTION 


CODING INTO 
L ARRAY 


READ EXTERNAL 
STIMULI CODING 
INTO E ARRAY 


READ SIGNALS TO 
BE MONITOREO 
INTO M ARRAY 


INITIALIZE ALL 
OUTPUTS TO 
LOGIC UNKNOWN 


INCREMENT GATE 
TIME AND UPDATE 
SCHEDULED STIMULI 


MOVE NEW VALUES 
INTO OLD ARRAY 


SIMULATE ALL GATES 
(INPUTS « OLD, 
NEW OUTPUTS) 


PRINT LOGIC 
VALUES (010) 
TO SCREEN 


Y 
RESTART 


ЕР 
< 


Figure 2: Flowchart of the Logic Simulator 
program. The simplicity of this diagram 
should lend encouragement to those in- 
terested in simulating digital logtc cir- 
cuitry. The implementation of this pro- 
gram in a high-level language (see listing 
1) can be quite short. 
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lines 730 through 760. The external 
stimuli array (E) is then searched (see 
line 990) for a scheduled initial value 
or change and scheduled inputs are 
placed in the new value array (N) in 
preparation for the new to old trans- 
fer. The logic values currently stored 
in the old array (prior to the actual 
gate simulations) are printed to the 
TRS-80 screen; use of the PRINT @ 

command allows the values to be 
printed across the screen in a method 
similar to that produced by a logic 
analyzer. 

Each logic gate is then simulated, 
using the logic values in the old array 
(pointed to by the node numbers) as 
inputs. The ON. ..GOSUB com- 
mand at line 1160 branches to the ap- 
propriate logical function routine. 
These functions each put the resultant 
(true) output in variable Y, and lines 
1470 through 1510 store Y and its 
complement (Ү) іп the new array as 
pointed to by the true and comple- 
ment output node numbers (an un- 
used output, node 0, merely causes 
the unused zeroth array location to be 
overwritten). 

The AND and OR routines are im- 
plemented as MIN and MAX func- 
tions for demonstration purposes, 
although the logical AND and OR 
functions could have been used. The 
Exclusive OR routine uses a form of 
"table lookup": the sum of the inputs 
points to the appropriate logic output 
(array X). 

After simulating all gates, the pro- 
gram loops back to process the next 
time interval, getting scheduled 
stimuli, printing values, and simulat- 
ing gates. After filling the screen, the 
program prompts for a user input 
before continuing. 

Note that this fixed time delay be- 
tween input and output provides for 
an apparent "simultaneous" simula- 
tion of all gates and also allows for 
the simulation of sequential devices 
(flip-flops, counters, etc.) as well. 
Figure 3 shows a design of a JK flip- 
flop using a combination of NAND 
and inverter gates with feedback. The 
NAND gates are coded as AND gates 
with inverted outputs; the inverter is 
coded as a single input NAND. The 
output demonstrates the simulator's 
ability to accurately model sequential 


devices such as cross-coupled gates 
used as latches; as such, this simula- 
tor is capable of modeling any digital 
system, subject only to the restraints 
of the memory available for array 
storage. Variables М8 апа N9 can be 
changed to customize the program for 
added elements or stimuli. 


Advanced Simulation Techniques 
The Logic Simulator program in 
listing 1 is provided for demonstra- 
tion and use for relatively simple 
designs. It can be greatly enhanced in 
a few key areas: higher-level models, 
improved speed, and flexible output. 
Higher-level models: Certain 
medium- and large-scale integration 
logic devices have become as stan- 
dard as basic small-scale integration 
logic gates, specifically D and JK flip- 
flops, 4-bit counters, etc. А simulator 
intended for practical applications 
should contain these elements as pre- 
defined logical blocks. If you want to 
simulate tri-state devices, a fourth 
logic state (high-impedance) must 
also be added and models for trans- 
mission gates and buses provided. 

Improved speed: Obviously, a 
compiled version of the program will 
run significantly faster; but even if a 
compiler is not available, significant 
speed improvements can be realized 
using the principle of selective trace. 
Selective trace is premised on the 
observation that a gate's output will 
not change state unless at least one of 
its inputs changes. À coarse implemen- 
tation of this concept could be added 
directly to the Logic Simulator pro- 
gram by setting a flag if, while chang- 
ing the new array to the old array, 
you notice that any signal changes 
value. Simulation of all the gates 
could be performed only if this flag is 
set. 

The decrease in time to perform 
simulation will be dependent upon 
the relative activity in the circuit, but 
decreases of as much as 50 percent 
could be realized for typical designs. 
A complete implementation of the 
selective-trace concept could reduce 
run times by an order of magnitude; 
but this method requires that a drive 
table or fan-out list be maintained for 
each node. When the node changes 
state, the elements driven by this 


TRACK 
THE_SPACE SHUTTLE 


ON AN APPLE? 


YES. WITH MICROSPEED! 


At the Jet Propulsion Laboratory in Pasadena, NASA 
scientists have discovered the power of MicroSPEED. 
Using this remarkable hard ware/software system with 
an Apple II, they produced a continuous graphic 
display of the Columbia's position relative to the earth 
during the second Shuttle mission. This enabled the 
JPL team to accurately follow the spacecraft 1n real 
time, and to precisely control its powerful sensors at 
critical points along the flight path. 

Surprised that such a demanding project 1s possible 
on the Apple? So were JPL’s engineers, and many 
others who have discovered . . . 


THE MICROSPEED DIFFERENCE This extraordinary 
Language System exploits the real potential of the 
microcomputer for the first time. The difference 
between MicroSPEED and other programming 
languages 15 that with MicroSPEED, there is virtually 
no limit to what you can achieve. It may well be the 
ultimate language for the Apple II and III (and soon 
the IBM Personal Computer). MicroSPEED literally 
combines the performance of a minicomputer with an 


Жо а а 7 | “ 
a wd = 


exhaustive set of user-friendly capabilities: hardware 
math processing, fast hi-res graphics and text, turtle 
graphics, print formating, two text editors, unlimited 
data types, and incredible ҒОКТН extensibility —all 
at speeds up to 100 times faster than Basic. 


USER-FRIENDLY, EASY-TO-LEARN Starting with 
simple commands that are comfortable even for non- 
programmers, MicroSPEED extends and builds, 
allowing you to create your own tailored application 
languages. The capability of your computer will grow 
exponentially, as you work in an active partnership 
with the machine, exploring and developing new 
problem-solving facilities—creating, correcting, 
refining your increasingly powerful system. 


DEMANDING JOBS AT LOW COST MicroSPEED 
has been put to the test in fields as diverse as medicine, 
the stock market, oceanography, and the arts. In even 
the most challenging applications, MicroSPEED 
users have been unanimous in their praise of the 
System and manual. Typical comments are: 


.. we are more than pleased with MicroSPEED...I 
can’t imagine using BASIC on any future applications.” 
Roger Guevremont, National Research Council of Canada. 


"I continue to marvel at its versatility and power.” 
Carl R. Schramm, USCG Base, Kodiak, Alaska. 


“Ап excellent package... No other language than 
MicroSPEED ... could perform this well." 
David Whittington, Boeing Computer Services. 


“If you plan to use a personal computer for any 
demanding task, then we built MicroSPEED for you." 
Sam Cottrell, President of Applied Analytics. 


MicroSPEED requires the Apple Computer with single disk. Micro- d 
| 1 рр p 5 | 
| SPEED II includes 2 MHz math processor. MicroSPEED II + includes | 
| 4 MHz math processor. | 
| Applied Analyucs Incorporated | 
| 8235 Penn-Randall Place 

Upper Marlboro, Maryland 20772 (301) 420-0700 | 
| Please send me: | 
| — — MiaoSPEED II, $495.00 160 Page Manual, $15.00 | 
| L— — — MicroSPEED II +, $645.00 Detailed Informauon | 
| сон, сис „= ee | 
| GOTE pa 
| Address: | 
| City Statc__ Zip Phone No. ( ) | 
| „. — — ee 7 ҺА | 

------------------- ЖЕ “ШАМ ш E CA 
| ——— ————— —m am "Um ли. EO | 
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| sS APPLE IS А TRADEMARK OF APPLE COMPUTER, INC. | 
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What 
business does 
a handsome dog 
like me have 


LOGIC DIAGRAM Ж FLIP-FLOP 


уау with a 
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END, 2,345 

INPUT STIMULI CODING 
1, 0, 0, 18, 52,999,999,999 
2, 0, 0, 27, 48,999,999,999 
B. ©, ©. 7%; іб, іе, Фо, $5 
з, 0, 20/7 35, 40, 459, Бо, 55 
13, 1, 0, 35, 38,999,999,999 
14, 0, 0, 5,999,999,999,999 
Оли лаз 


ite oe INPUT STIMULI TIMING DIAGRAM 
WM err T Е pr 
E LEETA РИТА 1 ( J ) | | 


My name's McGruff, and it’s 


my business to help prevent 2 (к) L „г D LPS OD у TUL 


crime. I think it should be your 

business, too—to teach your 3 gue p» БЕ гут Гл гулу Гг 
employees how to protect them- 

selves. Just send for my busi- 

ness kit—it'll help you develop Nu aM 

a program that teaches your 


employees how to make their 14 (CLEAR) | | 


homes burglar-proof, make their 


neighborhoods safer, even how EXPECTED OUTPUT TIMING DIAGRAM 
not to get mugged. 


And, while you're at it,get in 10 (Q) | / / \ \ / / ы! / / 


touch with the cops—they сап 
help you out, So now you're prob- Te ^] | 4 [IW PRAY T NA 
ably wondering (like a top cat 


businessman should), what's in 


company works harder for your 1 24251... ew ee we 11111111111111111111211111111111)1... 
people, your people work harder 2 БЛ Жей Ж A Ed pao Ao bah иа MR 
for your company. 3 soos 13184 ELTE], оо ГТО ГЕРІ ТЕР 


So take the time, and... 13 11111111111111 3111111111111111111,;..111111111111]1111 
14 eee .11111111111111111111111111111113111111111111110111?! 


TAKE A BITE QUT OF 10 un] Г РЕТІ РЕ FESILI ТЕТ ЕСЕ ЕРК РУ Е 


n А 11 1111 ки Uo Fe eee e IS Б а 


Writeto McGruff, Crime Prevention Coalition, 


Figure 3: Simulation of the logic of a ІК flip-flop. The design uses simple NAND апа in- 
verter gates and is presented to the simulator in the same way as in figure 1. The success 
а” of this model demonstrates the simulator's accuracy with sequential systems. (Cross- 
A message from the Crime AC Ad coupled gates used as latches present no problem.) 
СІ 
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The Software Machine 


Powerful Fast Responsive 


Performance, speed, control, ease of use. That’s 
what you expect from a finely tuned machine. And 
that’s what your data management software should 
deliver too. The new FMS-80 Version 3 gives you 
this and more -a fully integrated Applications 
Development System that makes even the most 
complex application easy. 


Almost everyone needs to manipulate information. 
With FMS Version 3 even a beginner can follow the 
simple menu selections and be off and running in 
almost no time. Customized screens and user 
menus are easy to design. Powerful full-screen edit- 
ing makes entering, modifying, adding or deleting 
data a snap. 


FMS makes getting your information out easy too. 


Interactive QUERY and comprehensive SELECT 
can extract the data you need almost instantly. Our 
powerful Report Generator can produce almost any 
imaginable report with minimal effort. FMS takes 
you by the hand each step of the way. 


More Than Just a Database Manager. 

If you've been around the track a few times already, 
FMS is for you too. Our enhanced Version 3 EFM 
programming language gives you total control. Our 
ISAM-like multi-key data structure, access to 19 
open files, full string handling, аірһапитегіс vari- 
able, field and file names, 18 digit FP&BCD 
math, structured programming constructs 
and other advanced features make EFM 
the language of 


[nd 


Circle 150 on inquiry card. 


choice for data management applications. FMS can 

make you more productive and save you time and 

money, whether you're developing a simple mailing 

list or a complex turn-key general accounting system. 
The UNIX-inspired FMS Shell brings advanced 

capabilities like command stream manipulation 

and dynamic input and output redirection to the 

CP/M world for unprecedented control of the 

operating environment. 


Don't Run Out of Gas. 
FMS's capabilities go way beyond other data 
manipulation programs. More fields per record, 
more open files, more variables, more everything. 


FMS dBASE Condor 
Maximum fields 
per record 255 32 
Maximum number 
of variables 


Maximum number of open 
files in a program 

Maximum number of open 
files in a report 

Maximum display pages 
per record 


Don't lock yourself into a system that can't handle 
the big jobs! 
A Proven Winner 
FMS-80 has been leading the field since 19/8. 
Now Version 3 sets new standards for the 
a future. Contact your local dealer for a test 
drive. 


DJR Associates, Inc. 
303 S. Broadway • Tarrytown, N.Y. 10591 
(914) 631-6766 • Telex 646792 DJR NTAR 
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SIGNALS 
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Figure 4: Example of a modified output format. In this listing, the simulator printed the 
output values from a counter every 10 gate times. 


node are flagged, and only flagged 
elements are simulated on the next 
pass. (The overhead for this marking 
and tracing can offset the time gain 
for small circuits, but larger designs 
[with more than 50 elements] will 
show significant gains.) 

Flexible output: The format of the 
output can be modified to provide a 
sweep control, similar to the sweep 
control on an oscilloscope, which 
selects from a range. A global view of 
the proper operation of the design can 
best be accomplished by sampling the 
outputs at periodic intervals instead 
of producing an output at each gate 


Super Specials 


$999.00 
999.00 


Franklin Ace 1000 . 
AppiellPlusa8K .......... 
BMC Grn. Screen Monitor . . . 
S-100 Mother Boards 


time. Figure 4 shows the output of a 
counter circuit sampled every 10 gate 
times, at half the clock (node 1) fre- 
quency, producing the traditional dis- 
play of the logical operation of a 4-bit 
counter stepping through its 16 states 
(nodes 10 through 13 are the outputs 
of each stage of the counter). 

With a system incorporating the 
above enhancements, plus a few cos- 
metic changes (named signals rather 
than numbers, stored output, and 
hard copy), a logic designer would 
have a system comparable to those 
used at professional design centers, 
albeit slower than most; but time is 


New Year Specials 


New Printer 


Gemini 10 sameas MX80FT) . 5399.00 
Added features: 100 cps, Underlining, 2.3K Buf- 
fer, Back spacing, 180 day warranty. 


Gemini 15 (carriage) . ..$529.00 


usually not a critical factor for per- 
sonal computer users. The savings in 
time compared to the time that would 
be spent building and debugging a 
hardware breadboard far outweigh 
the time required to perform the 
simulation (typically a few minutes 
for a circuit of 50 nodes and 1000 gate 
times). 

A student can get the hands-on ex- 
perience required for an understand- 
ing of the operation of digital gates 
and devices through this program. 
My 10-year-old son now has a 
thorough comprehension of the func- 
tion of the basic logic gates and is 
beginning to get a feel for the concept 
of sequential devices. Ш 


Progi 


Logic Simul 

The authoi "ailable 
to interested pies of 
the pi »gram presente 1 nere, as well а: 
ап ай ‘anced version. The price is $20 
Pleas respond to: 

Kobert M. M: 

33 Dora C. 


Bridgeport, 6604 


Super Bowl Specials 


5*4 Wabash Floppy Disks with Free 

Library Case. Soft Sector. 

ВОХОҒ10. "nis .. $18.95 
. $39.00 


TG Joystick . 


WE WILL BEAT ALL PRICES ON S-100 & APPLE PRODUCTS 


oe Drives 
RanaElitel . 177. " 
Elite Controller 
Micro Sci A-35 . , 
Controller .. . 


574". Disk Drives 
TM100-15SDDTandon . . 
TM100-2DSDD ... 
TM100-35SDD.... 

TM100-4DSDD ... 


_5%" Cabinets 
with Power Supply 


Singlecabinetw/power supply . 
Dual cabinetw/powersupply . 


.5179.00 


Computer 
Components 
Unlimited 


P.O. Box 1936, Hawthorne, CA 90250 
Sales Office: 12308 Burl Avenue 
Hawthorne, CA 90250 
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8" Disk Drives - 
SA801R 5500 


5А851К 0500 
DT-8DSDD. 


OT-Systems Mainframe 

„ 5400 Power + “6A + 16V/3A -16V/3A « 
Orive Power + SV/1A-5V/6A + 24V/6A • EMI Filter 
е Filtered Fan « Keyed Power Switch е 15 -DB2S 
Cutouts e DB37 Cutout • 2 ea. 50 Pin Cutouts • 2 
Switched Power Outlets e Shielded Motherboard 
• Hard disk Power Supply. 

QT6-Slot, MF + DD6 

QT8-Slot, MF + DD8 


Order Desk: 
(213) 219-0808 


Customer Service: 
(213) 219-0811 


All merchandise new. We accept MC, 
Visa, Check & P.O.'s from qualified firms. 
CA Res. add 6% Sales Tax. Please add 
shipping: S3.50 first 5 ibs., 60€ ea. add. Ib. 


Printers 
Okidata Microline82A-80 col 
OkidataMicroline83A-100C0l ......,., 
Okidata Microline 84P- Parallel 
Okidata Microline 84PS - Par/ Ser 
C. Itoh Prowriter |- Parallel 
Gemini40......... лы” ТТ) 
Сбегпїпї 15. 
Smith Corona ТР: 1 
NEC 8023A 


Monitors 
AMDEK Manitórs 
• 12" Green Phiaspner Hires • Non-Glare 
AMDEK Video 300... 5149.00 
e 13" Comer Monitor: e For IBM NEC i Apple 
АМПЕК СО ЮГ! 5522. DO 
AMDEK ГҮЖІГН,,........ӛ............ B 689.00 
AMDEK Color IH 435.00 
ZENITH Monitors 
Zenith 12” Green Monitor 


TERMINALS 
Televideo 
i ae 5699.00 950 


RAM (Prime Parts) 


4116(200ns) . .51.15 еа. 4164{200ns} . .$6.00ea. 
2114(200ns) .. 1.00ea. 6116 (200ns) -. 4.99еа. 


New Expanded Hours 
8:00 a.m. to 8:00 p.m. (PST) 


5899.00 


Circle 486 on inquiry card. 


14.4 MEGABYTES FOR 


п И 
| nO 
ize ; 


b. 


PRICE: 
CAPACITY: 


EXPANSION: 
and host interface. 


à 


2495.00 complete’ subsystem for Apple I| or IBM-PC 


14.4 megabytes unformatted... .11.3 megabytes formatted 


Total expansion capability. to 57.6 megabytes using the same controller 


Expansion capability to 18.8 megabytes by adding a second disk drive 
and using the same cabinet and power supply. 


NETWORK: 
station 


For Apple I| only, Network capability is available at a cost of 5200 per 


GALLIUM SOFTWARE 


For Apple ТІ, the ROM resident software interfaces to DOS 3.3, CPM and PASCAL operating 
systems. All operating systems remain unmodified so there is no need fo make any program 
changes when using the Gallium. Any system can be booted directly from Gallium. 


For IBM-PC, a connect program is provided which brings the Gallium-1O on line and 


becomes accessible as Drives C and D. 


APPLE 


UTILITIES 


EOD ae Formats all Surfaces 


Initializes With An “EMPTY” 
File A Given Number of Volumes 
in Single, Double or Triple 
Size DOS 3.3 Volumes 
Finds All Volumes On Which 
Any Given File Is Resident 
Finds & Runs The Given File 
From the First Volume On 
Which It 15 Resident 
Partitions The Disk For DOS 3.3, 
CPM & PASCAL Allocating The 
Required Number Of Sectors 

For Each Given Operating System 
Connects Gallium To DOS 
If Booted From Floppy Disk 


File Finder 


File Runner 


Partition 


ЕЛ > ọọ àù аза а ж 


Connect 


IBM 
UTILITIES 
БЕ ............... Formats All Surfaces, Once 
Formatted Capacity is 
11.5 Megabytes 
DSKLNK........... Connects Gallium to PC-DOS 
CHKHRD............. Similar to PC-DOS CHKDSK 


Utility, Reports Disk Usage 


XITENSYSTEMS 


16815 Hawthorne Bivd. 
Lawndale, Ca 90260 
(213) 370-3966 


Circle 113 on inquiry card. 


Introducing the revolutionary 
Space Tablet" from MCS. 


“Experts” told us that 
interactive, 3-dimen- 
sional graphic design on 
a microcomputer was 
stillonly a future possi- 
bility. We couldn’t wait. 
Instead, we developed 
an affordable, easy-to- 
use graphics system that 
can construct and manipulate drawings in 3-dimen- 
sional space . . . the Space Tablet. 

An added dimension. Like other digitizing 
systems, the Space Tablet (patent pending) lets you 
plot and record X and Y coordinates on a two-dimen- 
sional plane. But unlike other systems, it also lets you 
select points off the plane 
— along the Z axis — for 
a true 3-dimensional 
capability. 

To digitize any 
point in space, just move 
the Space Lift™ arm to 
the desired location and 
record the point with the 
push of a button or key. 
That's it. Lengthy key- 
boarding operations are 
unnecessary. Points plot- 
ted in the X, Y and Z axes 
may then be joined with 
line segments to create a 
wireframe drawing with 
three-dimensional per- 
spective. 3-D models can 
be created by tracing a physical object or an imagi- 
nary shape. Here’s where the possibilities really 
Беріп... 

Interactive manipulation means total flexi- 
bility. The Space Tablet’s software packages allow 
interactive manipulation and editing of points in all 
three dimensions. This capability is unique in computer 
graphics. Space Graphics "" software for the IBM Per- 
sonal Computer lets you select a point in space and 
“pull” it, and all connecting lines, to another location 
in 3-space. 3-D models can be scaled, rotated and 


[BM Personal Computer Minimal Configuration: 25K. game paddle adapter. 
color/yraphies adapter, 
Apple I microcomputer minimal configuration: 64K. DOS 3.3. 


Only one CAD 
see the world as you do 


moved about any axis. New models can be composed 
by linking together individual components. Three 
orthogonal views can be called up at once in a split 
screen format. Software included with the Apple II 
Space Tablet system gives you similar capabilities. 
With either system, it's remarkably easy to try all 
kinds of what if" possibilities before generating 
hard copy. 

Now, 3-D design is surprisingly affordable. 
We've priced the Space Tablet systems well within 
reach of Apple II and IBM PC users. (Software for 


other popular microcomputers will be available 
soon.) Because it's an entry-level system, the Space 
Tablet is being used creatively in ways not normally 
associated with larger, far more costly CAD/CAM 
systems . . . molecular modeling, physical therapy 
programming, cell structure analysis, weapons 
research, medicine, art, architectural planning and, 
of course, design and engineering. Additional appli- 
cations are being discovered by OEM purchasers. 
And, for those needing a 2-dimensional digitizer, the 
Space Lift arm can be held as a pen, or stylus, to trace 
slides, X-rays, pictures, graphs, maps and more. We 
see it as a tool to unleash the imagination. 

Our perspective of the world. If the real 
world were 2-dimensional, conventional design 
methods would be adequate. Obviously, they're not. 
Three-dimensional thinking is natural in the develop- 
ment and communication of complex design ideas. 
That's where MCS comes in. We're committed 
to the potential of 3-D computer aided 
design and manufacture. The Space 
Tablet is the beginning of a revolu- 
tion in the use of microcomputers 
to process information and solve 
problems. And we’re just getting 
started. 

A high-resolution 2-D tablet 
equipped with the Space Lift arm is 
ready for release. Called MicrocadI™, 


system lets your micro 
... In 3 dimensions. 


MCS SPACE TABLET™ SPECIFICATIONS 


TheSpace Tablet is a 13.5" x 16" clear plastic tablet on which is mounted 
a precision machined aluminum and delrin arm. It uses precision potenti- 
ometers with a linearity of .5%. The resolution of each axis is approxi- 
mately 1300 distinct states over an angle of 320 degrees. The arms 
operate in polar coordinates, and the sampling time is approximately .5 
sec./pt. (slightly longer for the ІВМ system). 


The Three Axis Model Standard model available only for Apple II. 


The Professional Model Available either for the Apple II or the IBM 
Personal Computer. This model has an additional fourth axis of rotation 
(a fourth degree of freedom) which provides a much higher degree of flex- 
ibility for reaching points in space. Recommended for 3 dimensional 
work in either a professional or amateur capacity. 


it offers improved resolution (to 
0017 and includes a second / 
generation Space Graphics "" 
software package with ex- 

panded capabilities. To put you 
in touch with other users, we've 
developed Space Communica- 
tions"' to allow transmission of a 
file — and software for its manip- 
ulation — through telephone lines 
to a receiving sta- 
tion. Architectural 
and other custom 
software pack- 
ages will provide 
an instantly ac- 
cessible 3-di- 
mensional 
vocabulary for de- 
signers in any field. 
We see no limits to the 
variety of 3-D graphics 
systems for micro- 
computers —, 7 

we have the 
technology 
in hand. 


Apple and Apple 11" Apple Computer. Гас. IBM Personal Computer * IEM Curp. 


= &- =~ 


For more information about MCS and our 
products, call (203) 872-0602, or use the coupon 
below. Micro Control Systems, Inc., 143 Tunnel 
Road, Vernon, CT 06066. Circle 257 on inquiry card. 


For orders only call toll-free: 800-243-3587 
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| OK MCS, I see the potentialin3-D computer | 
aided design. Show me more... | | 

| Мате Phonet 3 

| Company ....--- | 
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We add a 3rd dimension to 
your computer's potential. - 


| 
Ir | 
| 
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Burnouts, Bargains, 
and Two Sleek Portables 


The tireless industry critic mourns Ezekial and seeks 
comfort from the exquisite Adelle, 
who happens to be an Otrona Attache. 


I've been away from my desk for а 
month, and things are piled higher 
than you can believe. As a conse- 
quence, this column is going to be a 
bit disorganized (try total mishmash), 
and I hope you'll all forgive me. 

I'm a bit upset anyway. Poor old 
Ezekial, my friend who happens to be 
a Cromemco Z-2, is stacked in the 
other room, waiting for Nor Singh to 
take him over to Tony Pietsch's shop 
for a complete overhaul. While I was 
gone, John Carr, our long-suffering 
associate editor here at Chaos Manor, 
was working on Space Viking's 
Return when Zeke, with no warning 
at all, simply died. Fortunately, John 
has been trained to save the text early 
and often, and little was lost. 

I suppose I shouldn't be surprised. 
Several million words went through 
Zeke. He was running constantly 18 
hours a day for nearly five years, and 
in all that time he wasn't out of ser- 
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Jerry Pournelle 
c/o BYTE Publications 
POB 372 
Hancock, NH 03449 


vice for more than a week. Moreover, 
from the description of the prob- 
lem—he keeps blowing fuses—it may 
be no more than a blown capacitor in 
the power supply. Tony is pretty sure 
he can get Zeke fixed—when he gets 
time. 


What happens to 
software when your 
computer dies? .. . If 

it's legal for you to lend 
my books to a friend, 
why can't my 
computers lend 
programs to each other? 


But time is very much a problem. 
Tony is doing version 1.7 of WRITE 
(Writers Really Incredible Text 
Editor) for Ashton-Tate, and he has 


also put together my new Compupro 
that will have memory-mapped video 
and the new super-nifty keyboards. I 
wonder if Zeke, hearing about the 
new writing machine, simply went 
away like my old black cat did when 
the kids brought home a kitten? But 
that's ridiculous. 

Anyway, I'm writing this on The 
Golem, my big Warp Drive Compu- 
pro 8085/8088, using the Televideo 
950 terminal, and while it's infinitely 
easier than using a typewriter or a 
cheap machine, it's also the first time 
in five years l've done major work 
without Zeke. 

Of course, there have been excep- 
tions. We took the Otrona Attache to 
Europe, and I had a Kaypro II in 
Chicago; more on those later. 


Good Grief, Zeke Can't Die! 
That is: not only is Ezekial my 
friend, and practically a trademark 


Deciding Which Computer to Buy 


Of the 1.9 million people who bought small computers lost 
yeor, over 20,000 of them bought the wrong computer for 
their needs. And no wonder. New products ore introduced 
into the market ot о breothtaking pace. The language 
question. The terminology problem -RAMs, ROMs, bits, 
bytes, bauds, protocols and processors. What's important? 
What's stondard and what's optional? Even the dealers ore 
confused. 


To help you tockle this problem, we pulled together many of 
Our sources -including leading experts in the field, 
manufacturers, morlseting analysts, computer dealers ond 
customers. In oddition, we utilized computer user groups, 
clubs ond ossociations throughout the United States, contacts 
in Japon and numerous industry and business publications. 
COMPUTER GUIDE 1983 is the natural result of learning from 
the knowledge ond mistokes of more thon one million 
people. 


The following steps will help you with your computer 
shopping -whether you're buying your first computer. or 
updating the one you hove. COMPUTER GUIDE 1983 con 
help you moke the right decision, 


4. Whot is the computer to be used for? 


You moy wont to use it for entertainment, financiol planning, 
leorning how to speok o foreign language, office worl, 
drawing and mony other tosks о computer does well. The 
possible uses of a computer ore os varied as humon activities. 


2. Which program will do the best job? 


There ore thousonds of opplication programs on the morlet 
to consider. It is the progrom that gives you the power to 
control the actions of the computer. You must choose the right 
opplication program. 


The first section of COMPUTER GUIDE 1983 surveys eachof the 
application programs available with computers today. 
Similar programs ore grouped together and compared -one 
ogoinst onother. COMPUTER GUIDE 1983 contoins over 2,000 
application programs, grouped in over 100 categories 
-including progroms for accounting, management, 
professionol uses, word processing, grophics, research, 
games, leorning and special applications. Progroms ore 
described using comporison chorts -listing for eoch 
opplicotion program: the program nome, computer(s) ond 
system configurotion(s) required, the documentation 
ovoiloble and the price. 


COMPUTER GUIDE 1983 provides you with o quick ond 
efficient woy of deciding which opplicotion program ond 
which computer ond options for that computer con do the 
right job for you. 


3. The longuoge? 


You connot get o computer to do onything useful unless you 
know how to tolk to it. This is по easy tosk. But, COMPUTER 
GUIDE 1985 con help. 


The second section of COMPUTER GUIDE 1983 guides you in 
selecting the right longuoge. Different diolects of longuoges 
are grouped in their generic category. The BASIC longuoge, 
for exomple, is o generic nome ond hos mony diolects 
-including Microsoft Bosic, Atori Bosic, Воѕіс Plus ond Dosic-80. 


COMPUTER GUIDE ond CESS are trademarks of Computer G Electronic Supply 
Services. Р.О. Box 345, MIT Dranch P.O. Cambridge, МА 02439. 


Circle 89 on Inquiry card. 


Each of these languoges hove their own machine 
requirements. COMPUTER GUIDE 1985 provides the nome, 
machine ond mochine requirements, documentotion ond 
price of over 500 dialects, for over 50longuoges. COMPUTER 
GUIDE 1985 helps you solve the longuoge problem. 


4. Whot obout the mochine? 


Depending on your needs, there will probobly be several 
computers still in the running. Now the decision is based on 
the guts of the machines (hordwore). COMPUTER GUIDE 1983 
compares machine characteristics in on easy to follow 
format. You don't hove to be on electrical engineer to moke 
on intelligent decision. 


The solution is to work top down ond not to go any further 
down than is needed. Your uses for the computer determines 
which mochine chorocteristics ore important. COMPUTER 
GUIDE 1983 divides the machine into five oreos -the 
keyboord, video disploy, printer, other peripherols and I/O, 
processor ond memory and direct access storage. These five 
areos correspond to your basic machine needs. For exomple, 
on accountant needs o keyboord with a numeric keypod; 
word processing requires o printer; games utilize a video 
display; a mathematician wonts a very fast machine; lots of 
memory is best when using the LISP language; ond so on, os 
the hordwore combines with the opplicotion program to 
develop a complete computer system. 


COMPUTER GUIDE 1983 contoins mochine descriptions for 
over 250 computer systems, produced by over 150 
manufacturers. Information is displayed in spreodsheets 
-ollowing you to get the informotion you need. You don't 
hove to bother with extroneous details and cumbersome 
text. COMPUTER GUIDE 1983 con occommodote millions of 
people in moking the right decision, os varied os those 
decisions will be. 


3. Where to buy the chosen computer system. 


COMPUTER GUIDE 1983 lists hundreds of vendors, by 
geogrophical location, and by the products they sell. It olso 
provides additional consumer information. The first ship dote, 
the ship rate, the number installed to date, prices and what 
that includes, purchasing terms and warranties. COMPUTER 
GUIDE 1983 contains the nomes, addresses ond phone 
numbers of hundreds of monufacturers, dealers ond stores 
throughout the United States. 


No one wins when you buy the wrong computer or computer 
product. Moke the right decision. Use COMPUTER GUIDE 
1983. 


Send me COMPUTER GUIDE 1983 
The complete computer buyer's guide. 


(Mass. residents add 5% sales tax.) 


Mail to: CESS 
Р.О. Box 345, MIT Branch Р.О. 
Cambridge, MA 02139 
(617) 491-8925 

Name 

Address 


City, State and Zip 
Please allow six to eight weeks for delivery. 
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lm enclosing my check for$32.75 plus $1.50 forshipping. 
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(he gets nearly as much mail as I do), 
but there's the legal problem. 

Consider: I have a ton of software 
running on Zeke. Іп theory it is 
licensed for "a single computer sys- 
tem." If Zeke is gone, have I any right 
to the software? I suppose I should 
buy it all anew or pay a license 
transfer fee. Perhaps, though, if Zeke 
is still connected to the "system"— 
that is, there he sits, connected into a 
single "system net” so that I have met 
the legal requirements—must he be 
alive? Can a dead computer be part of 
"a single computer system"? 


Obviously I’m not serious. Or am 
I? Because somewhere along the line 
we've got to come up with answers to 
some questions. What does happen to 
software when your computer dies? If 
you sell the machine, who gets the 
software? And the solution has to be 
realistic; I suspect that even those 
who rail loudest against computer 
pirates have not actually paid twice 
for their BASIC (or even transferred 
the license) after they upgraded from 
a beginner’s machine to something 
larger. 

As for me, I've come to a decision: 
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ж ж ж TECHNICAL SALES & SUPPORT STAFF ж ж x 
WE OFFER A WIDE RANGE OF CRTs, PRINTERS, GRAPHICS EQUIPMENT, SOFT- 
WARE FOR ALL SYSTEMS. EACH SYSTEM COMPLETELY TESTED, INTEGRATED, 
READY FOR PLUG-IN OPERATION WHEN YOU RECEIVE IT. WE TAILOR & CON- 
FIGURE SYSTEMS TO MEET YOUR BUDGET AND NEEDS. WE WELCOME YOUR 
REQUEST FOR TECHNICAL INFO BY PHONE OR LETTER. 


MASTER МАХ: 280 S-100 system with dual 8" drives with Intercontinental Micro 


Systems CPZ 48000. 4 DMA channels and universal interrupt controller give great ver- 
satility and speed. Complete with CP/M® 

Options include double sided drives multi-user implementation with Turbo-DOS 220V 
SOHz operation at no extra charge. Manufactured by John D. Owens Associates. 


"MEI $31Y12058Y. ФЯмімО О мног 


“Ум ЕЗІУІЗ056Ұ 


EPSON QX-10/VALDOCS: Extremely user-friendly computer that сап Бе used with 
little instruction. Has HELP key. Do Word Processing/Graphics/Calculation in 5 
minutes! 


“а! MMOF 
о мног 


COLUMBIA DATA IBM РС LOOK-ALIKE: More features, lower prices. Completely 
PC hardware & software compatible & interchangeable. 8° drive option. Standard 
system has 128K RAM plus 8 expansion slots. Video controller at $310. handles both 
monochrome and color. Multi-user capability with MP/M or OASIS. 


6ЗІТІЗ065Ұ ENIAC 
531%1350%5%Ұ SHEAC 


GODBOUT: 816A, B & С Dual Processor. 8085/88. Double sided drives. Up to 384K 
RAM. Turnkey systems with software. MP/M 816 allows simultaneous use of 
8085/8088. 


эм! 
ELI 


IMS 2 yr. warranty on boards! SX systems w/8^ or 5%” drives, optional 10, 20, or 40 
MB Winchesters, built-in tape back-up, Z-80 S-100 bus. 5000 System with integrated 
screen now available. On site service for NY quad-state area. 


| имо 


MULTI-USER IMS: MPU/slave cards give each user CPU, 64K, 2 serial ports. 


TURBODOS: Single or multi-user. Spectacularly FAST CP/M? compatible Operating 
System. Cuts link/edit time in half. Z80 Code interrupt driven. Up to 6X faster than 
CP/M® ; up to 35% increased disk capacity. For IMS, CCS. 

FOX & GELLER, the producers of QUICKCODE and D-UTIL, are enthusiatic users of 
IMS multi-user systems with TurboDOS supplied by John D. Owens Associates. 


831wI2O8S$ V. SMNZAAO “A HNO 


CROMEMCO: 68000/Z80 Dual Processor systems with CROMIX. Also, new Z-80 
personal computer w/integrated screen, Model C-10. 


б NMOf |5MI $34'€"v!208S$ Y SNUA^O 0 


LOMAS DATA 8086 SYSTEM: Complete Lomas card set in4 or 12 slot mainframe, dual 
drives, either single or double sided. Options: 8087 & 8089. СР/М 86 ог 86 DOS, 
10MB Winchester. 


SEATILE 8086 Gazelle, 128K RAM, dual 8" drives, 3S -- ІР I/O, software package. 


MAX BOX в” dual disk drive subsystem w/regulated power supply, fan, internal MI 
cabling. Ready to plug іп. W/dual Shugart 801$/QUME DT-8s/Tandons/ Mitsubishi. : 
JOHN D. OWENS Associates, Inc. 


"2Мі SZi1y!208 $'Y SMZAMO O мыо”? Эмі! 
$31w1508BE Y. SM3AO - 


"I 


12 Schubert Street, Staten Island, New York 10305 
212 448-6283 212 448-2913 212 448-6298 
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some of the user-threatening licensing 
agreements I simply will not sign; and 
I urge all of you to do likewise. As an 
author I'm hardly going to quarrel 
with the idea that programmers and 
their publishers need protection from 
pirates; but some of them try for too 
much, and end with imbecile notions. 
If it's legal for you to lend (or even 
give, if you don't copy them) my 
books to a friend, why can't my com- 
puters lend programs to each other? 


Ada Now and Always 
The chaps at RR Software continue 
to produce upgrades and updates to 


.the Janus/Ada package. Two revi- 


sions appeared while I was in Europe. 
RR also has an excellent upgrade 
policy for its early customers. 

Randall Brukardt of RR sent me his 
latest upgrade with a mild complaint: 
my lament about the high cost of 
manuals is misguided. He says, "I am 
afraid that $30 is about the minimum 
one can charge for a decent-sized 
manual. Ours now cost $10 to print, 
gather, and bind (in quantity 500— 
you don't dare print more manuals 
than you can use in a year or so). 
Shipping costs $2. Record keeping, 
advertising, and other overhead eat 
up more. Апа on top of that is the 
markdown we must give distrib- 
шїог5....” 

Randall isn’t the only one who has 
that complaint, so perhaps I'd better 
make my point a bit clearer: I didn't 
say that one shouldn't charge that 
high a price for a manual, I said that 
most manuals [ have seen are not 
worth that much. 

| don't care what it costs to produce 
the manual; what it is worth is deter- 
mined by what's in. it, and that's 
usually pretty poor. I fear that Ran- 
dall is confusing effort with work, 
which is a pretty common mistake 
with programmers, authors, and 
many others. You've heard it before: 
"It took me six months to write that. 
Don't I deserve a decent price for it?" 
And of course the answer is, "Not 
necessarily." 

l'm also pleased to report that as 
far as I can determine, RR Software 
does not confuse effort with work. As 
I said above, it has an excellent record 
of seeing that its customers get needed 


updates and revisions at reasonable 
costs, and every edition of its 
manuals has been an improvement. 
The latest is better organized than the 
first, and has lots of examples. 

If this sounds vague, it’s because 
we still have no Ada experts here at 
Chaos Manor. However, Alex just 
got through talking with Randall 
Brukardt, and help is on the way. It 
seems RR has a Pascal-to-Ada trans- 
lator. Alex is going to use that on his 
Pascal introduction programs, then 
with the help of some Ada con- 
sultants write new programs that il- 
lustrate Ada's unique features. When 
he's done, he'll have an introductory 
tutorial to accompany the best Ada 
textbook we can find (which at the 
moment is still I. Pyle's The Ada Pro- 
gramming Language, Prentice-Hall, 
1981), and Workman can add it to its 
best-selling Pascal introductory pack- 
age. That plus the RR Software 
Janus/ Ada compiler should be more 
than enough to teach Ada to anyone 
seriously interested; and as I said in 
the July 1982 column, learning Ada is 
one excellent way to guarantee your- 
self a reasonable job in the future. 

I can say this with some con- 
fidence, because people whose opin- 
ions I respect and who are quite 
familiar with the RR Janus/ Ada com- 
piler are highly impressed with it. 

However, fair warning. Some 
other so-caled Ada compilers for 
microcomputers are so limited as to 
be crippled. What's the point of learn- 
ing a strongly typed language with 
severe limits on the data types you 
can use? Janus/ Ada, though, is a very 
healthy subset of the real thing. 


Are My Old Columns 
Really Worth It? 

Alas, Randall's lament about the 
cost of producing manuals is not so 
wide of the mark. Barry Workman 
tells me that to do a loose-leaf version 
of “Pournelle on Computers" 
wouldn't be cheap, and if they're to 
go to bookstores and such, the dis- 
counts make things worse. 

My problem is simple: Is a collec- 
tion of my ramblings, most previous- 
ly printed in one or another maga- 
zine, worth the 20 bucks Barry thinks 
he'll have to charge? Now true: com- 


mercial publishers would put out the 
book for less. The problem with that 
is obvious: they'd save by printing a 
lot of them, which, while more profit- 
able for me, practically guarantees 
that much of what would be in the 
book would be obsolete before all the 
copies were sold. The idea of loose- 
leaf was to allow revisions as things 
change. 

As of now we're still pondering 
that dilemma. 


Communications 
According to the inquiries Barry 


Workman gets, the world is waiting 
for a good microcomputer communi- 
cations system useful to beginners; 
something that starts by explaining 
what a modem is and how you might 
install one, and goes on to tell how to 
use it. 

The problem isn't simple. and can 
confuse experienced computer users. 
А good public-domain program for 
microcomputer communications is 
available. Called Modem 7, or 
XMODEM, it’s written by Ward 
Christensen and is available from the 
CP/M Users Group. There’s only one 


ж S-100, PERIPHERALS, DATA COMMUNICATIONS, ЕТС. ж 


IBM 3270 USERS - Teletype Model 45 
Cluster controllers, terminals, printers. 
Bisync or SNA/SDLC protocol, local or 


remote connect. Up to 32 devices on one 
cluster. Cost effective! Fast delivery! 


TTY 40/2 USERS: New 4420 cost- 
effective replacement available. Purchase 
or lease. 


U.S. ROBOTICS 1200/300 autodial 


but $100. lower price at .......... $529. 
PMMI S-100 Modem 
Also NOVATION, RACAL VADIC & 
HAYES MODEMS. 
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VOICE RECOGNITION BOARD: 
For Televideo 950. Vocabulary of 80 
words or short phrases. Hands-free in- 
teraction. For word processing, graphics, 
many other applications! 


ЕҮЛТЕГІТТІГІТІН 


EPSON МХ 80..... ——" $515. 
МХ80 E/T....$555. MX100.... $755. 


PER SCI: Model 299B .......... 


TELETYPE Model 4320 AAK .. 


$1,140. 


Model 43ASR, 8 level, 1" tape . .$2,595. 


PARADYNAMICS MAINFRAMES: 
High quality S-100 IEEE 696 mainframes 
w/constant voltage transformer. 

18 slot desk top қ 

18 slot rack mount ....... VN: $765. 

220v/50Hz models, same price. 


* * * 
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WE EXPORT 


modem. Hayes Smartmodem compatible | 


| PLOTTERS Standard & intelligent models 


IBM PC USERS 


One stop shopping for accessories, add-ons, software, 8” drives, printers, plotters, 
etc. at excellent discount prices QUADRAM * SEATTLE RAM+ е COLUMBIA DATA 
(including Z80 software for CP/M® 80, 8' floppy disk controller) « PROFIT 
SYSTEMS 512K RAM в COLORPLUS from Plantronics • 8080/86 EMULATOR • 
AMDEK • PRINCETON GRAPHICS е AST е PERSYST е CORVUS e I-QUEUE • and 
many other lines. Call or write for up-to-date listing. 


Overseas Callers: 
Phone 212 448-6298 or Cable: OWENSASSOC 


MICROANGELO GRAPHICS 
NEW: MIRAGE SYSTEMS! Compact, 
dual Z-80B intelligent graphics terminal. 
Interfaced to serial port of computer. 
Generate graphics using high level 
engineering style firmware commands. 
Includes MA520 w/Screenware Plus. 
MIRAGE II with up to 256 colors. 
SUBSYSTEM W/LIGHT PEN ...51,975. 
Withoutlightpen............ $1,615. 
Graphics card MA512...... T 
Graphics card МА 520 ........ $ 
Color systems from 4 to 256 colors. 
Basic color system (4 colors) ....92,245, 


or 


ІПТІШІГІЛЕСІЕГ, 
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MICRO-CAD: Interactive graphic soft- 
ware for 280 C/PM? . For engineers, 
designers, architects. Create, store and 
edit drawings. Use arrays, zoom, win- 
dows. 


HOUSTON INSTRUMENTS 


DMP-3 ...$1,195. DMP-4 ...$1,295. H 
DMP-6 ...$1,685. DMP-7 ...$1,865. 
HI PAD Digitizer ..,..,.,........$755. | 


IDS PRINTERS: 


PRISM 132 color ............. $1,795. 
PRISM 132 black ,.,..,,.,.... $1,395, 
PRISM 80 color ............. $1,615. 
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5-100 BOARDS: Godbout, Systems 
Group, SD Systems, SSM, Tarbell Mor- 
row, California Computer, Sierra Data, 
Teletek, Intercontinental Micro & others. 
Discount prices. 


* ж ж 


— 
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TWX 710 588 2844 


JOHN D. OWENS Associates, Inc. | 


SEE OUR AD ON FACING PAGE | | 
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problem: a lot of beginners aren't able 
to get it running. Гуе had problems 
with its documents myself, and unless 
you know something about the inter- 
nal architecture of your computer, it's 
nearly impossible to get Modem 7 
tailored to your system's needs. 
Christensen, as is his ethical right, 
isn't interested in having someone 
rework the instructions for beginners 
and then sell the program; and so far 
(as I write this, anyway) no one 
wants to do it for nothing, because 
each kind of hardware you'd want to 
install it on needs a different set of in- 
structions (or at least some changes in 


DATA PROCESSING 


MARTIN MARIETTA 


the old), and there'd also be lots of 
telephone time spent answering ques- 
tions. 

Of course, anyone has the legal 
right to repackage the program and 
sell it for anything they want to, and I 
have horror stories of one firm that 
sold Christensen's public-domain 
program to the federal government, It 
sold some 20 copies at several hun- 
dred dollars each (no discount for 
quantity purchase). À couple of other 
commercially advertised programs 
are also clearly based on Chris- 
tensen's work. Some have decent 
documentation. 


AEROSPACE 


АТА PROCESSING - 
OPPORTUNITIES 


Martin Marietta Aerospace, NASA's prime Contractor for the 
Space Shuttle External Tank has immediate openings for Data 
Processing professionals. Because we actually manufacture the 
external tank, you'll get to see the actual results of your efforts. 


COMPUTER PROGRAMMER/ANALYSTS 


Immediate opportunities exist for individuals experienced in: 


eUNIVAC 1100 
А5С11 COBOL 
DMS 1100 
DDL. SDDL. DMU 
DML, QLP 
DPS 1100. TIP 
D/B Editor 


«APPLICATION EXPERIENCE 


Shop floor control, Scheduling. Manuíac- 
turing. Inventory, Purchasing. 


Configuration Management, 


Quality, Engineering. 
ФОАТА BASE OPENINGS 


Analyst, Design, Administrators with above 
hardware, software and applications 


experience. 


These opportunities exist at our Michoud Assembly Facility 
located in suburban East New Orleans. 


Qualified candidates interested in learning more about these 
opportunities at Martin Marietta should forward resumes, in- 
cluding salary history to Martin Marietta Aerospace, Denver 
Glazier, BYTE-183, P.O. Box 29304, New Orleans, Louisiana 
70189. We are an equal opportunity employer, m/f/h. 


MARTINA MARIETTA 
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Some years ago, Larry Hughes 
wrote a program called LINK. It's 
available for $8 on Disk 19 of the 
CP/M Users Group. It is now mar- 
keted under various names. I suppose 
that some of those selling it have 
made improvements, but I'm not cer- 
tain. LINK was somewhat limited, so 
Larry wrote a new program called 
CLINK, which he marketed for a 
while. That one is also available, with 
a few modifications, from several 
companies, at least one of which 
advertises heavily. 

The most painless method I know 
for getting communications is to buy 
Larry Hughes MITE from Mycroft 
Labs. Hughes has been around micro- 
computers, including CP/M systems, 
for a long time. MITE is a very good 
menu-driven program that will let 
you send and receive files, link to 
communications nets such as Compu- 
serve and The Source, and in general 
do the communications most people 
would like to do. 

MITE does a few things that 
Modem 7 doesn't do. It lets you get 
binary (COM) files off other systems 
that don't speak Modem 7, for in- 
stance. It's also much easier for begin- 
ners to get MITE running and to 
operate it after it is running; and 
Mycroft Labs will assist with prob- 
lems. 

MITE's documentation could be 
improved, but it's still about the best 
l've seen, because its purpose isn't to 
teach you to install MITE, but to 
show you how to use it, and it does 
that quite well. MITE will let you talk 
with most university stations; various 
online CP/M systems, including 
those running Ward Christensen 
Computerized Bulletin Board Sys- 
tems; XMODEM protocols; etc. 
MITE is compatible with TRS-80 
systems running Modem-80 through 
a conversion program that converts 
TRS-80 text files into CP/M format. 

You can get MITE preinstalled for 
many systems, including Xerox 820, 
Televideo TS801, S-100 with PMMI 
(Potomac Micro-Magic Inc.) modem 
or Hayes Micromodem, Apple II with 
Z80 Softcard and Hayes Micro- 
modem II, and Zenith 7-89. You can 
also get it "uninstalled" and write a 
communications input/output sys- 


WANTED 


Microcomputer programmers in- 
terested in working overseas on 
short term assignments of 2 
weeks to 2 months. Must have 
competency in one or more for- 
eign languages. Good working 
knowledge of microcomputer 
BASIC and Apple, Radio Shack, 
IBM or other microcomputers 
required. Experience with other 
languages a plus, Send your re- 
sume to: 


John Stover 
The Futures Group 
76 Eastern Blvd. 
Glastonbury, Connecticut 
06033 


TIRED OF WRITING 
BORING BUSINESS DATA 

PROCESSING PROGRAMS? 
THE ALIEN GROUP needs an Imaginative Programmer to create 
interesting software for its Voice and Music Synthasizer Pe- 
ripherals. He/she must be capable of writing in Assembly Lan- 
guage and have detailed knowledge of at least one of the popular 
home computers and its operating system. Send Resume to: 
THE ALIEN GROUP, 27 W. 23rd St., NY, NY 10010 


For only... 


$1064 


your recruitment ad in 


this 4" space will reach 
300,000 qualified readers 
just like yourself. 


To place your ad call 212 
997-2556, or send your copy 
to the address below. 


ЕШТЕ 


Р.О. BOX 900, NY 10020 


+ 
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_ EMPLOYMENT OPPORTUNITIES | 


/ RARE OPPORTUNITY 


Federal Express has immediate openings in Operations Research and 
Industrial Engineering. If you're looking fora high technology environment 
where peoplereally come first, opportunity may be waiting for you at Federal 
Express Corporation. 


Our fast paced demanding organization isn't for everyone, but if you're innovative and 
like a challenge, we offer one of the mostexciting work environments in the world today. 
You'll have the finest support backed up by one of the most outstanding computer systems 

in industry. Aside from challenge and room to grow, we offer an excellent salary and out- 
standing benefits. 


More important than ever, we offer a community you and your family will love. Located in the 
heart of the Mid-South, Memphis offers convenience of location with a climate that has made 
the Sunbelt the place to be. 


Which of the following challenges do you seek and qualify for: 


INDUSTRIAL ENGINEERS 


Work independently on some projects and as a member of a project team on others while 
standardizing methods, procedures, equipment and facilities. Apply your computer modeling 
techniques and perform simulations. Sharpen your analytical skills as an industrial Engineer. 

Youmayqualify if you have a Bachelor's degree in Industrial Engineering or other engineering 
specialty and two yearsof Industrial Engineering experience. 


PROJECT ENGINEERS 


Plan department operations, find problems and define alternative solutions for systems, facilities 
and equipment. Develop solutions involving unstructured environments that permit standardi- 
zation of methods. Apply your modeling and computer simulation techniques to develop anc 
conceptually design systems. You may qualify if you have a Bachelor's degree in Industria! 
Engineering, Math, rations Research or other engineering specialty. A Master's degree is 
preferred. Seven years of Industrial Engineering or related experience ís requiredfor this 
opportunity. 


OPERATIONS RESEARCH ANALYST 


Use sophisticated computer based models and other operations research methods to analyze 
broad and complex corporate problems and projects. Make recommendations to senio: 
management on best alternatives and provide consultant services on key corporate projects 
You may qualify as an Operations Research Analyst if you have a Bachelor's degree in a quanti- 
tative discipline such as Math or Computer Science. A Master's degree is preferred. Three years 
professional experience preferably in Math or Computer Programming is required. Youi 
experience in Operations Research is a definite plus. Naturally you should be proficient ir 
FORTRAN and PL- 1 


To qualify for one of these jobs, you mustbean above average professional who can generate 
clear and concise alternatives when working on a project. Your practical and conceptual skills 
should be above average. If you have the background we've suggested, and youre capable о 

applying your knowledge, this may bethe bestopportunity of your career 


This is a rare opportunity for you to become a part of one of the most dynamic, innovative anc 
successful businesses of all time. Rush your resume today to 


FEDERAL EXPRESS CORPORATION 


ATTN: Employment Services 
Р.О, Box 727 - Dept. 241 


An Equal 
Opportunity 
| Employer M/F 


Let 
McGraw-Hill's 
Classified 
Ads Work 

| For You 


tem. If youre up to doing that, 
however, you may not need MITE 
since one or another of the public- 
domain systems could be adequate. 
Those who don't know a lot about 
computer communications, though, 
ought to write Mycroft Labs and find 
out if there's a version available for 
their system. It's by far the simplest 
way to get in touch with the elec- 
tronic world. 

There are good reasons for getting 
communications, because there's so 
much cheap—and even free—infor- 
mation available out there in micro- 


computer land. You only have to 
know how to get it. 


Knowledgeable Promises 

It doesn't happen often, but 
sometimes people send me stuff that I 
feel guilty about not reviewing. One 
such package is from Knowlogy. It's 
been sitting on the "Urgent" shelf for 
a solid year now. Usually, anything 
that handsome would have been 
chosen as a project by one of the 
troops, but somehow it just didn't 
happen. Maybe the terminally cute 
name "Knowlogy" scared them off. 


 TELEPHON 3 
VOICE RESPONSE 


The V100 Telephone Voice Response Unit 


with telephone interface is an Apple Il? or IBM Personal 
Computer? compatible, low-cost solution to remote 
data base access arrangements. 


$39500 


V100-A 


€ Direct telephone connection, auto-dial/answer 

€ Touch-tone® generation and detection 

€ Includes 300 word, LPC vocabulary 

€ Software for sentence/library construction 

ө Expandable with 1300 ($495) high quality LPC words 


E 


Digital Data Communications for the V100 
with our new 300 baud modem upgrade, $149 


Text-to-Speech package available soon ! 


For a voice demonstration call toll free (800) 538-7002 
In California call (408) 942-1595 


Whe VYNET 


160B Albright Wy. 
Los Gatos, CA 95030 (408) 942-1031 
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Aside from the name, though, . 
Knowlogy's package is a class act, 
with some of the most readable 
documentation l've yet seen in this 
business. 

What Knowlogy sells is a Unix-like 
shell for CP/M. It's called Unica, and 
it is supposed to let you use Unix-like 
commands (some directly from Unix) 
in operating your microcomputer. 

Probably the most desirable feature 
of Unix is that everything is a file. 
You can direct the output of one pro- 
cess to be the input of another, using 
imaginary "pipes" to conduct the in- 
formation. 

Knowlogy's Unica preserves this. It 
also has wildcards (ambiguous file 
names, such as "JA*.*", which will 
get every file beginning with the let- 
ters "JA"), announcements and 
verifications, and such like. Programs 
within the Unica system include file 
comparators, concatenation, copy, 
disk map, ways to link files, pattern 
searches, and more. Each is well 
documented. 


Unica lets you use 
Unix-like commands 
on a microcomputer. 


Knowlogy's other product is 
Unica/XM-80, which is a structured 
approach to assembly-language pro- 
gramming. To quote from the 
documentation, "Software synthesis 
is a methodology which encourages 
the programmer to design each soft- 
ware module in such a way that it can 
be used in more than one program. 
Unica/XM-80 is a programming lan- 
guage which incorporates software 
synthesis constructs into the 2780 
assembly language." 

All of Knowlogy's documents are 
written that way: a bit too polysyl- 
labic, but clear, reasonably precise, 
and in good English. The claim that 
Unica/ XM-80 is a "language" is a bit 
strong. From its own documents, it is 
a preassembler able to translate a 
number of shorthand notational 
devices, expand macro instructions, 


| and incorporate previously written 


routines. 


This a full review of 


is not 


SUPER MICRO COMPUTERS 


from $1,995.00 


CI-103 DESKTOP COMPUTER — 
Complete computer system enclosed with- 
in a VT103 video terminal with LSI 11/2 and 


64KB Memory ............ $3,295.00 
With LSI 11/23 and 256KB Memory .... 
$4,995.00 


CI-1103LK — LSI 11/2 CPU, 64KB 
Memory, power supply, KEV 11 in 16 slot 
rack mountable chassis .... $1,995.00 


CI-11/23 AC — LSI 11/23 CPU, MMU, 
256KB Memory, power supply, in 16 slot 
rack mountable chassis .... $3,395.00 


CI9448-96 — 96 mega byte cartridge disk 
system with controller. 80 mega bytes fixed 


and 16 mega bytes removable .......... 
$10,500.00 


CI-1220 — Dual drive, double density, 
double sided, 2MB capacity floppy plus 
DMA LSI 11 controller ..... $2,795.00 


CI-MWS03-SB — LSI 11/2 computer workstation. 
LSI 11/2 CPU, 64KB Memory, power supply, KEV 11, 
in 16 slot rack mountable chassis. 2 port serial I/O. 
CRT terminal. 1 mega byte floppy disk system. Desk- 
tap warkstatión-.... coser es $7,295.00 


CI-MWS23-MB — LSI 11/23 computer work- 
station. LSI 11/23 CPU, MMU, 256KB Memory, 
power supply, in 16 slot rack mountable chassis. CRT 
terminal. 10 mega byte cartridge disk system. 4 port 
serial I/O. Desktop workstation ..... $10,995.00 


DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 


. Chrislin Industries, Inc. 


31352 Via Colinas e Westlake Village, CA 91362 e 213-991-2254 
TWX 910-494-1253 (CHRISLIN WKVG) 


LSI із a trademark of Digital Equipment Corp. 
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Knowlogy's package, because we 
haven't tried it out. Normally, I don't 
talk about stuff we haven't used here, 
and I don't intend to break that rule 
often. The reason in this case is that I 
have been so impressed with the clari- 
ty of writing in the Knowlogy docu- 
ments that I feel reasonably assured a 
good job has been done on the rest of 
the work. 


Honorable Mentions 

Not long ago, I started an article on 
software for the masses. We collected 
a whole bunch of stuff for less than 


THE © 


$100, much of it $50 or less. 

Three of those items stood out and 
will get a lot of space in that article. 
(Га have it done already except for 
our vacation. So it goes.) 

The first is Walt Bilofsky's Soft- 
ware Toolworks, which we've men- 
tioned here before. Bilofsky has a 
whole raft of programs that work, 
and he sells them for reasonable 
prices. І strongly recommend that 
you get his catalog. 

Second, Comshare Target's Plan- 
nercalc, which, although it lacks 
some of the features of the bigger and 


БЕПЕНПЕГК. 


А Word Processor | 
Worthy of Comparison... 


FEATURE 


Ease of Operation 
Plain English Commands 
Use Cursor Keys 
Control Characters 
Function Keys 
Computer Aided Tutorial 


Descriptive Directory 
29 Character Title 
Author & Operator ID 
Document Size 
Creation Date 
Revision Time & Date 

Standard Editing Features 

Go To Any Page 

Interactive Printing 

Automatic Reformatting 

Automatic Repagination 

Headings and Footings 
Multi-line 

Keyboard Phrases 

Proportional Printing 

Business Graphics 

Paragraph Assembly 

Edit Marking 

Auto Widow/Orphan Protect 

Auto Footnoting 

Built In Calculator 

Price 


BENCHMARK 


2.0 
YES 
YES 
YES 
NO 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
МО 
5249 


Wordstar 
3.21 
МО 
МО 
МО 
YES 
NO 


BENCHMARK 
3.0 
YES 
YES 
YES 
NO 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
5499 


DEMAND А COMPARISON! 


Call or Write: 


Metasott Corporation. 711 E. Cottonwood. Suite Е, Casa Grande, AZ 85222 е (602) 836-6160 
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more expensive spreadsheet рго- 
grams, does a heck of a lot for the 
money. One warning: we have never 
met anyone able to get Plannercalc 
running on a CCS (California Com- 
puter Systems) machine. It runs fine 
on our 8085/8088 and Z80s; ap- 
parently, there's an interaction be- 
tween Plannercalc and the CCS, but 
whether that's CCS hardware or 
Plannercalc software I don't know. 

Finally, there's JRT Pascal, which 
at less than $50 is a fabulous bargain. 
JRT Pascal has limits; but it's a lot for 
the money. We've had it for a month 
now. Alex, having finally finished his 
"Intro to Pascal" package for 
Pascal/M and Pascal MT +, has been 
working with the JRT compiler with 
the intention of writing a full in- 
troduction as a companion piece for 
it. The result will be a tutorial, com- 
рПег, Programming in Pascal by 
Peter Grogono, and Software Tools 
in Pascal by Brian W. Kernighan and 
D. J. Plauger for less than $150: a 
bargain at any price. 


Another Problem 

I continue to get reports of long de- 
lays in getting service for CCS com- 
puters. Max, whom I've mentioned 
before, writes a continuation of his 
horror story. 

Max bought his CCS from a large 
mail-order discount house. That may 
have been a mistake, because he 
knows nothing of computers and 
lives in upstate New York far from 
large dealerships and big repair 
centers. He’s working on a very time- 
dependent project that requires a 
working computer and dBASE II. His 
problem involves sending his boards 
Express Mail in the assurance there 
would be loaners to replace them, on- 
ly to find that they'd changed the 
policy of providing loaners even as 
his were on the way. 

Max concludes, “If I had bought 
Compupro I could have 48-hour ser- 
vice on the boards. Since Compupro 
is not twice as expensive as CCS, they 
are the better buy in the long run.” 

Certainly, Bill Godbout's Compu- 
pro equipment is good stuff, and if 
anyone asks me, that's what I gener- 
ally recommend (recall that it's also 
what Im most familiar with). 


OTHER ADDITIONAL STANDARD РЕА 


*** 180 cps, 158 cps, 75 cps ! 
*** FULL DOT ADDRESSABLE GRAI 
**%* COMPRESSED PITCH АТ 10 1 
*** AUTOMATIC BOLD, REPEAT, Al 
*** HORIZONTAL TABS FROM 1 ТС 
*** VFU CONTROL UP TO 255 VE 
*** VERTICAL LINE SPACING OF | 
*** 4.7 KBYTE BUFFER 

*** BOTTOM AND FRONT PAPER F 
*** ADJUSTABLE TRACTOR FEED It 
*** SWITCH SELECTABLE 115 OR 
*** SWITCH SELECTABLE SERIAL 
жжж HEAVY DUTY PRINT HEAD (50 
6 PART FORM CAPABILITY (0 
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GRAPHICS 
AND WORD 
PROCESSING! 


Qantex MultiMode impact printers will do virtually 
anything that one would expect a printer to do 

қ including graphics, forms, and word processing. 
The remarkably flexible printers offer 
the user multiple speeds, multiple fonts, 
and multiple modes of operation with high 
density letter quality printing, high resolution 
graphics, and user defined formats. 
For a demo or a print sample contact: 


Qantex 

Division of North Atlantic 

60 Plant Avenue, Hauppauge, NY 11788 

(516) 582-6060 (800) 645-5292 

In Canada Call: MULTILEK, INC. (613) 226-2365 
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However, in fairness I have to say 
that Alex has had no real problems 
with his CCS, nor has Dr. Possony, 
and many of my friends are very hap- 
py with their CCS systems. 

Ours were obtained through Colin 
Mick of Decision Information Ser- 
vices, and what difficulties we've had 
have been taken care of quietly and 
efficiently. We're using Helen—Alex's 
CCS—to transfer programs and files 
to and from the Osborne 1, because 
the CCS can operate both 8- and 
5%-inch drives simultaneously. (So 
can my Godbout, which writes 
5Y4,-inch disks in the IBM Personal 


Computer format.) Alex did have 
some problems adding the little disks, 
but Colin soon straightened them 
out. 


Now for a Travel Report... 

I'm writing much of this in Chicago 
with a thoroughly unfamiliar com- 
puter and text editor. Worse, when | 
do get back home—not too long 
now—lI'll still be using unfamiliar 
systems (although at least I'll have 
WRITE to use) because Ezekial is 
dead. 

Im in Chicago for the World 
Science Fiction Convention. Before I 


Tune up your LA36 
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The 5120) ‘lerminal Controller makes your 1,430 


perform like а DECwriter® III. 


The Datasouth DS120 gives your DECwriter? II the high speed printing 
and versatile performance features of the DECwriter? III at only a frac- 
боп of the cost. The DS120 is a plug compatible replacement for your 
LA36 logic board which can be installed in minutes. Standard features 
include: 


e 165 cps bidirectional printing е RS232 interface 

е Horizontal & Vertical Tabs • 20 mA Current Loop interface 
е Page Length Selection e Тор of Form 

e 110-4800 baud operation e Adjustable Margins 


• 1000 character print buffer • Double wide characters 

e X-on, X-off protocol е Parity selection 

е Self Test е Optional APL character set 
Over 5,000 DS120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal- 
lations, entire networks of terminals have been upgraded to take advan- 
tage of today’s higher speed data 
communications services. LS] 
microprocessor electronics 
and strict quality control en- 
sure dependable performance 
for years to come. When ser- 
vice is required, we will 
respond promptly and effec- 
tively. Best of all, we can de- 
liver immediately through 
our nationwide network of WE. 
distributors. Just give us a „түз 
call for all the details. ln -—— 


datasouth computer corporation 


4216 Stuart Andrew Blvd. е Charlotte, North Carolina 28210 е 704/523-8500 
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went to the convention—the tradi- 
tional science fiction name for these 
things is "Worldcon" —we spent three 
weeks in Italy, where I carried the 
Otrona Attache from Los Angeles to 
Rome to Venice to Verona to Flor- 
ence. The Otrona worked splendidly, 
uncomplainingly chewing up strange 
voltages and even stranger frequen- 
cies. Га be using it still, except that I 
stupidly tried to operate it off the 
converter we use for my wife's hair 
dryer. That, alas, simply didn't work. 

Until I managed to damage it, 
though, the Otrona was a real de- 
light, and I'm sitting here looking 
rather wistfully at it and hoping it 
will be easy to repair. 

Since I hate to be without a com- 
ршег--І simply can't write without 
опе--І had Alex ship me another to 
catch up with me in Chicago for the 
Worldcon. Luckily, we had just re- 
ceived an evaluation copy of the 
Kaypro II, and Alex just had time to 
get it to me. 

It says a lot for the Kaypro that 1 
got it without any documentation 
whatever, but I'm still able to write 
this. It isn't that the Kaypro comes 
without documents, of course; it's 
just that when Tyler Sperry of Non- 
Linear Systems brought the Kaypro 
over to the house a little before I left 
for Italy, he decided to take it back 
for some adjustment, leaving the 
documents in my office; and when it 
came time for Alex to ship the 
machine to me, he couldn't find them. 

Doesn't matter. Im using the 
machine and the Select text editor 
that comes with it, and I'm not hav- 
ing any real trouble at all. 

That surprises me. I am, after all, 
rather set in my ways, and more than 
that, l've just tramped all about 
Europe getting used to the Otrona, 
which runs Wordstar. Moreover, the 
Select word-processing editor that 
comes with the Kaypro looks to be of 
a type that at first sight I don’t like at 
all, being one of the editors that has 
various command modes. For all 
that, I am using it, and am having 
surprisingly little trouble. 

The editor is a little strange, and it 
will never be my favorite, but by 
gollies it does work. It is a full-screen 
editor, with the ability to let you 
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в Color or Black & White е 12 key numeric pad 
e Apple Il compatible е Alpha lack key 

e 64K of RAM е Visicalc keys 

е Upper and lower case e 50 watt power supply 
* 


е Typewriter style keyboard Built in fan 
TEXAS INSTRUMENTS. ......... » ALL PRODUCTS CALL 
ALTOS 
8000-2 4......,. CALL 
8000-12 " .- CALL 
XEROX 
| 820.11 0 CALL 
COMMOI 
VIC _. . 5219 
DISK DRIVES AND DERT AVARABUE — CALL 
AANA SYSTEMS і 
Еше t wil ешеееетете - ee prvy lait 
Elite Wis a mies e'e .... 
Eme 11 .. "n = B Å. Фтеа 0002095 өз 
Control Car Wo 9/464 «өз 848кәз%64 еее азы» IWF. 
MICRO SCI 
A35 w/Car -444. 
А40 w/Cor a- ean - . 4 a Рр 479 
A70 w/Cor . 629. 
PRINTERS “а 
OKIDATA 


Microline 8 SHG SO 99506054. а шп 4 рофовефет cii» 
Microline 824 евчзекаоа soote 929999 P s. GALL 
Microline 8ЗА — uU Ok 
ЕТЕНЕ .,.;;;...,5-.-4--%»-5-%--:е-<.- cro CALL 


Microtne 235С «+ CALL 
BROTHER 

HR.1 Daisy W? 889. 

HR 1 Daisy Wt 859. 

Forms Tractor 149, 
АМАОЕХ 

DP-9501 енФаФттевофетеер тесеғеае арфа а 1375. 
C. ITOH 

Prowriter В5ЛОАР............. . 499. 

Starwriter F10-40} мезееееоиовоетф +00 1549. 
EPSON .““а.тғеезв»ә P е. 56 ae ee CALL 
NEC 


8023 уғ/ Tractors ФӛебоеФотәтьтентоәрАЯв ер ы! 
3610 EX. ...... ssese --. 1950. 


3515 еееегеветегазефее tha ет vay 1950. 


7710 с.04ш%4%.-. TELEL tae 2495. 
7715 оу ов % 2... Ф - заа һе» 2499. 
7720 . provos vrs 2699. 


... 2750. 


7725 Феро 495254994648 à авеьчитоевевтчофтеттғ 


QUME 
9/35 RO +рорафиооц: 480 р Феьзеоб SHenedaaeT save 1B05. 
9/35 KSR 2»9599929599 THREES we on оа» 1999. 
9/45 LTD взаееғетветезбетбеееттнФЯзоиее ә «а... 2099. 
9/45 FULL... 44... 2199. 
9/55 LTO вавеевое 6404496 wvowovotuts прво Hae 2196. 
(9/55 FULL 9956096896950 béóa644A85 oste 469 2325 2399. 

IDS 


"-"2-329052€9804 * 


wee CALL 
44969 40008 CALL 


Micro Prism . asec чәйӛзафелееаеевавне 
PASM T32 ............. 

DIABLO 
630, А5-232, Daisy Whee ,,,,,,,.......: ....21995. 


630 API-Apple. IBM TRS eevere кетте» “1775. 
620. Фтееекеетезтечеоееевтояаете 9994 6 е чоо t 1299. 
MANNESMANN TALLY PRINTER! 4. o CALL 


MONITORS & TERMINALS 


USI 
9" Hi Res Green с%%етеротвегеве е 4 ваеазао» 5139. 
172" Amber азр bóveqat ы 159. 
SANYO 
12” Black в Фебезеойф 9? вор әевсоттәте:» 248. 
| 12" Green v99»e12«0t9u eseeto . 265. 
13” Color «0 ооаљье вона фафавафа офате . 465. 


13" Color RGB koto C0 + 90909*«950760P»90$à аё + 204 8865. 
ADOS 


Viewpoint Green Screen „as i .-... 888, 

Viewpoint 60,....... siete кн. E 
HAZELTINE 

БАЙ ПИ 22,222 SET DM ETT TET UE Y TITO EN ЛБ 

Esprit!| . cscs Sey = err ..».. 649. 
BMC USA 

12” Green. ы E 

12" Hi Res ! 


ашааға ф вьашазав 


м” Calor c SRS GAT*T45825bb997€9 азее 
14" RGB Co » ope vtot эффеототеесед 
AMOEK 
12” Green. аәңтеоее 29520468089 49085 ы 169. 
13" Color | IIITTPTI њаотфаф о = өе * 3789. 
Colar 11 Hi-R ——— 249, 
Color iil ясі сс. азиете әуезет GHEE oa 475. 
TELEVIOEO 
910 — . 638. 
912 905946 9 *99 CHORES 2122254, треор ч Феѓ 745. 
920, ....... ” 825. 
Lau YT аа a а LEZ AT] . 989. 
NEC 
12” Green SESCOCERE DORE 9 өӨзйе%%ет” 120. 
12“ Color 4-Фазаое- “900-406 > ee . 89. 
ль И 
— 
—— + 
——— -- | 
ee | 
um | 
жж 
|__ | 
—— 
чыч 
Чч —_ © © ы | 
——ҤЇ 
—<+ 
== 
н | 
н ===, 
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. THE PRICE SLASHER! 


ACCESSONES 
SORRENTO VALLEY ASSOCIATES 
App L (ache 2566 Мету , ,,,.............. 995 
SSM 
А810 Ари» Semel V) Carte] ETT——— an 
APIO Apple Тш! 1/0 сәкі 


LETETT ETET] 


A10 Il Ede y ss а 164 
TG PRODL 

Game Pin * 2 i 28 

Joy Stick wat á»229?7^€ * ә ғ se Ф5%Ғғесалтан 44. 


ORANGE MICRO 
GRAPPLER PLUS 
MICROTEK 
Apple Oumpling . 
AMDEK 
DVM Interface Board for Apple Il, , 
MPC PERIPHERALS 
Bubble Memory - saa .. ... NER ӨТӨ 
16K Memory Board for Apple Il .. Le ...-- 63 
32K Memory Board for Apple Il s.u, sse ..-.-...:. 149. 
Parallel Printer Card for Apple ll aa s s: a agaaga 72. 
Upper and Lower Case ROM... . sas dn ..19, 
PROM-IT, Eprom for tne Apple !.,,,............99. 
Serial input/Output Cardfor Apple | s.a. 4-2 1119. 
16/32K Expansion Memory Board ................ 125. 
M & R ENTERPRISES 
SUP Я TERMINAL 80 Column Video Board,..... .-, 316. 
PRACTICAL PERIPHERALS 
Microbuffer ІІ 16K for Apple tl ...........,.,.;.... 239. 
Microbuffer И 32K forApplell .,,................. 279. 
8K Serial Buffer for Epson Рениег.............,... 129. 
16K Paraliel interface for Epson Printer............ 129. 
MICROSOFT 
2-80 Softcard for Apple ........... 12,442 
MOUNTAIN COMPUTER 
CPS Multifunction for Apple ,......2.-<»5-.. --.. 165. 
The Clock for Apple ....... ымы» .. 235, 
Яви»... соске. cewmmecen secl. 
Ramplus 16K for Appt» оеевовобе авафеоеаевавамт”т. 135. 
Ramplus 32K for Apr 
Music System far Ар Á— M ЖЕ 
Rom Writer for Apple ,,,,, sas 
ADVANCE LOGIC 
2 CAAD for Apple Н. 4444%%400А%404ша44ө 86% 225. 
KENSINGTON MiCROW ARE 
System Saver Fan for Apple 
VERSA COMPUTING 
Versawriter Graphics Tablet , 
SEATTLE COMPUTER 


ДАДА] 2..4, 1 39, 


% #008 4 


“-ғ«-...... 129. 


600097920 


валове. 169. 


.-...», 489. 


Фз-ееО«Ччтттеняв orpoa pesate 152. 


фть’ а» 319. 
Фореве 149. 


Ob кәр 74. 


ізвеоейф tt ev 299. 


64K RAM + for the IBM PC .. е... 385. 
128K RAM “ісгіһеІВМРС,.,..,:»2.»2>-» .+‹.... 829. 
256K RAM + for the IBM PC ........ ...... 789. 


CALIFORNIA COMPUTER SYSTEMS 
Asynchronous Septal interface .................... 145. 
VIOEX, INC. 


Videoterm Tee ee Cece eee eee ee «әззаве ana ag ee 279. 
Saftvideo Switch «944 peensedsorrrs 29. 
Inverse Chip (440 тағ 949 ype ..7....-.. 24, 
Enhancer ll... "РОГ PUD Кыт, 
SOFTWARE! CP/M 
ASHTON-TATI 
dBase Il ... әз 2а. + ӨЙӨӨ: 
MICROPRO 
Wordstar ,..., 949090999t649690949 €*« P6946004492 ,. 289. 
Mailmerg 49999899969204-0525-€ 098 9 $490 ‚+129. 
Calcstar .,.. eee eee eo eeneevosó etos b-à ee .. 189. 


Datastar. SESS) 154212414111111 7384: ТТИТТҮТТТТТЗА, 235. 


Supersori pa е ӛәзееьезеввзавоейтеоятте ++ 149, 

Spellstar "**"94*9095859*54 SOECERES ** 8 999045 шуа 149. 
MICROSOF 

Fortran 80 “22448%0е0995о%Ф00908%90%995%9 809064 994 «as 369. 


Масго 80 114242124244444224121411412212222222Ь 189. 


Basic Com Фаөевбаяг 9g tae k о 40% % sw" 319. 
mu/MAT* Petetewve вбадеейаетв enna 219. 
Cobol BC фФеечееа«автогаввовоофеоефьоее а oe -+e 595, 
Basic 80 4-ФАФезебвеетебз ӛзьетваға pi é E 299. 
Еди ВО. 499»922994982990995P0P932998 ..... 96. 
X Macro BO ......................“.”..““....... . 162. 
mu/LISP/mu/STAR BO ...,..,..............»...... 162. 


Multi Pian ...."Also Available For Apple .........205. 
SELECT INFORMATIDN SYSTEMS 

ТІМ ІШ Data Base Management System .. ......... 408. 
SOFTWARE DIMENSIONS, INC. 


Accounting Plus 111111221414214443412425) . CALL 
FOX & GELLER 

Quickscreen . байыс... ДШӘ: 
Quickcode ...,........ — Яғ 
Crosstalk ,.. MICROST "T RPM T 1 


Supercalc .. SORCIM "basastt8t$eteonesveos eec +» 20B. 
The Word . "CORSI. .cccoccrcseveccoesesccewne?*to0e 72- 
Spellbinder . LEXISOFT ТҮТІГІ m . 248, 
T/Maker Il . LIFEBOAT ++ 219. 
Supervyze .. EPIC SOFT’ .. 115. 
Condor ІН... CONDOR ...... ».......».»%4::4.»-. 799. 


CALL FOR THIS MONTH'S SPECIALS!I 


Note: Apple «s a registered trademark of Apple Computer, Inc. 
С/РМ +5 a registered trademark of Digital Research 


жаттОЯаЯгФазава»аво 


WE ACCEPT € MONEY ORDER eCOD 
€ PERSONAL CHECK (allow tO days to clear} € CASHIERS or CERTIFIED CHECK 
€ VISA/MASTERCARD (add 2%) 


SOFTWARE FOR |А 


SORCIM 
Supercalc . ETE 
SuperWtritei " 
Spellguard езде pozos | shes IP 
SELECT INFORMATION 
Setect Word Processor 369 
VISICORP 
Visicalc 256K Version. , , " сее |: —] 
Visitrend .......... tes wives E 
Visidex., . оа е — 9] 
Visilite , Biss ion TII -е.-: 289 
Desktop . . e Pu, 
MICROPF 
Wordsta .. Ф ae 4... с... * 289. 
Mailmer LETTE E TA .. 129. 
Spellista . 12545441) ae 99 ы 153 
INNOVATIVE 
ТІМ И Data | A eh 
TE i net 
Essyspeller., , ..., T ba bie ана йа edie сқ. АКО) 
Easyfiler . .. 289 
Easywriter il. cae HES a ats АДС ^ 269 
SOFTWARE DIMENSIONS, INC. 
Accounting Plus ............. %4---.өөзш....,».. CALL 


CONTINENTAL SOFTWARE 


The Home Accountant Рінб...:.........»»...,..»». 119. 


DENVER SOFTWARE 
EASy (Executive Accounting бүзтет).............. 535. 


Write On ..,...... OATAMOST , TES s 
Condor il ......... CONDOR ~. , 
Crosstak ...,,.... MICROSTUF 


aet¢encrecessen 


MathMagic....... ISM RI IIT ТҮТТІТІІ 
Тһе Tax Manager + MICROLAB. эечгетеоетелтчее 


d Base |! .-- ASHTON— TATE 499, 
SOFTWARE FOR APPLE 
BRODERBUNO 
Serpentine ..,...... E OOOO TER .2....Й9: 
Chophfter sí. 29 
MICROSOFT 
Typing Tutor "ТТЛ 42... e S18 
Адуетше,........... 4.52... eB. 
"Fortran ВО... 5565 .. еебефеаленеегдьедек "+++ 165. 
A.L.D.S. .... ,е-... ЮО. 
" Basic Campil Ф әеуезеетеФ% ...:ш» 315. 


mu/MATH/r 
Olympic Dec. 


44545 oovee epas -..... 200. 


ФӨзіһаетерт-еіз”.. .25. 


*Cobol 80 *45995454552040^502826090928860900 4... 595. 
MENU ............ stan ta ree ec 
ТИЮ COMPIE ........«-........4%.»ғ:4%4-.у-2. 1%5. 
Softcard Premium бүзет.......................,. 599. 


Time Мапвдет%,........-........»............... 145. 
SELECT INFORMATION SYSTEMS 

Setect Word Processor ............ Жака анбек ки ТАНЫ 
VISICORP 

CCA Data Management бүйет,.,,.-......... 7^ 

Visicalc aea4iÍnps^nO«»onaenbounayv e . 

BT ono іт ВИ Ь Swi 

Visiplot . ыыы. ыйынын ьповоопточавь Ча» 

Visidex......... siia. С. 

Visitrend/Visiplot |... vesvossnasessai o sas 

Visilile ......... — 

Visischedule . "- *0848994002à9»5244bh26€49009 eM, 

Мізірәск.,,,........ 1441511) *9264464 549 

Desktop F laesi sso. aene eraann 189 
MICROPR( 

*Calcstar . әзегевееезер 2... 129. 
*Datastar.. *""?**t*ev»pset 600066 49 тео wq eei 179. 
*Supersort wu4esdeot m Bese mono 446906 Ф 6 љар 139. 
"Wordstar , 60464409 еен vsuecceusagé494d«eqeA ..... 196. 
*Mailmerge mya Ф%%% орораањо әбезегева«вгеов»«-».--- 129. 
*Spelistar . axis sss ТАУ 
SORCIM 

Speltguard ....................... око О 
SOUTHEASTERN SOFTWARE 

Data Саошге 4.0 . ааз омо ао Sate teae moar 
EOU-WARE ...... 4 CALL 

Step by Step (таре) ......... 89. 

Datafax ............LINK SYST ...... 139. 

dBase !............ ASHTON.T ..--.... 499. 

Supercalc ........ -SORCIM:----- .......(..... 205. 


CALL FOR MORE APPLE SOFTWARE! 
MODEMS т 
HAYES MICROCOMPUTER PRODUCTS 


Smartmodem ...... Debe eiie o sa riter uo E E 
Smartmodem 1200 ......... "NEW (nere. 599. 
Micromodem It .... ... vee s apriti noren 288. 
Micromodem 1t ЕЕЕ REED. 


Chronograph , icivasenes qeepentes >. 
NOVATION 

Cat of ^" 4954586656066 в v & bobbie Ф o „ 145. 

D-Cat "ве *--9-s4269999€9 P “.--. 176. 

AutoCat ... (EAE, Ce neasa ee 

Apple DE oos m aea xcii mac .““. ““ 324. 

Apple Cat Ji 212........... «меме... “ CALL 


€ BANK WIRE TRANSFERS 


Add 3% for shipping, handhng & insurance (55 min.) Calif 
residents add 6% tax All equipment is new, comes with 
manufacturers guarantees. PLUS we guarantee n for ЗО days 
and pay shippingcharges on any returns Allequipmentsubject 
to price change & avarlabimy wrthout notice Check quantity discounts 


8380 Miramar Road, Suite 200 
San Diego, CA 92126 


TOLL FREE: 800-752-1341 
CALIFORNIA: 619-578-1023 
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drive the cursor around and do things 
to the text. (Гуе just inserted this 
sentence after finishing the page. That 
works fine.) You have to go into In- 
sert mode to actually write, and into 
a Command mode to do anything else 
(including moving the cursor). Creat- 
ing text is therefore easier than editing 
it. It also has the misfeature I like 
least about Wordstar, namely that 
every time I hit a key there's a flicker 
at the top of the page as the editor in- 
forms me what line and column I'm 
at. For all that, Select is surprisingly 
easy to work with. 


(Flash added back home in Califor- 
nia: the Select documents tell you 
how to turn off the status line with its 
flicker. Hurrah! Now back to Chi- 
cago.) 

Learning Select is a snap. It's nearly 
self-explanatory anyway, and there's 
a long Teach program that does the 
job also. If I seem to be rambling a 
bit, I am; I'm learning about the 
machine even as I write this, and I 
hope you'll all have patience because 
this column is due the instant I get 
home, and there's nothing else to 
write about just now. 


1200 BAUD 


BIZCOMP's 212A-Compatible Intelligent Modem" 
Sets the Pace in Quality and Reliability 


BIZCOMP just moved its Intelligent Modem family into high gear with the 
Model.1012 -- a full-duplex 300/1200 FCC-registered modem with the 


advanced features you want: 


Auto-dial, auto-repeat dial and auto-answer. 


Attached to any terminal, you have automatic keyboard dialing at your finger- 
tips. Or, connect the 1012 to a mini/micro for computer-computer electronic 


mail or auto-polling applications. 


With the BIZCOMP 1012, you have a no-hassle upgrade from 300 baud to 
achieve a fourfold improvement in throughput. And it's software compatible 
with BIZCOMP's popular 300 baud Model 1022. 


Take a lesson from computer professionals everywhere: The way of the 
future is 1200 baud. The path of the future is BIZCOMP 1012. Call us today 
for the name of a BIZCOMP Authorized Distributor near you. 


BIZCOMP Communications... 
Why not start with the best? 


BIZCOMP 


P.O. Box 7498 е Menlo Park, CA 94025 е 415/966-1545 
' Copyright® 1981 Business Computer Corporation 
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I'll undoubtedly have more to say 
about Select later; for now, my im- 
pression is that it wouldn't be my first 
choice, but it's at least as easy to use 
as Wordstar (so far; but I haven't 
done anything really tricky yet). It is 
by all odds the easiest editor to learn 
l've ever seen. I just sat down to it 
and started using it. Of course, I have 
some idea of what to expect from a 
text editor, but even so, I'm im- 
pressed. 

Now that Гуе gone back and done 
some editing, I’m a little less happy 
with Select. For one thing, every time 
you insert something—anything, 
even а space—you then have to leave 
the [Insert mode before you can move 


| the cursor and type anything else.. 
| Before you can do that, though, the 


machine wants to rejustify your text, 
and it does it without your asking it 
to. Alas, it takes a while. How- 
ever—and this is important—it takes 
a while only in comparison with 
machines a lot more expensive than 
the Kaypro II. 

(Another flash from the home 
front: the documents tell you how to 
turn off that feature as well, so that 
you can write away and globally 
reformat the text once and for all 
when you're finished. I like the Select 
approach of letting you have choices 
about things like that.) 

Leave the editor, then, with the 
bottom-line comment that it will do. 
Let's look at the computer itself. 

The Kaypro II uses a Z80 chip and 
has 64K bytes of memory. It comes 
all up; that is, there's a computer, 
keyboard, and video screen all in- 
cluded in the price. Kaypro II, from 
Non-Linear Systems, is intended to 
compete with Adam  Osborne's 
Osborne 1 and is priced accordingly. 
CP/M, the Select editor, a spread- 
sheet program I haven't had a chance 
to try, and a compiling BASIC called 
SBASIC are included. The most im- 
pressive part of the package is the 
machine itself. 

First, its handsome enough. It 
comes in a metal case, with clips to 
hold the keyboard. The power cord 
and the telephone-curly cable to the 
keyboard coil about some jigs on the 
back of the machine and can be put 
pretty securely in place. The handle is 
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PERSONAL PROBLEMS? 


CALL YOUR SHRINK! 


PERSONAL COMPUTERS? 


CALL US!!! 


TRS-80* 
MODEL ІП 


IT'S NO SECRET! 
It'S no secret as to why we can sell 
TRS-80 computer equipment for 
less. Low overhead—that's the rea- 
son— pure, simple and straight! As 


everyone knows, Radio Shack is a ABK S849 


huge corporation...with huge ex- 

enses, We аге able to buy the bare- 
жене computers raa Radio 48 K, 2 онім. .$1 599 
Shack. To these computers, we add our own memory chips, disk drives, 
cables, etc. Theresult is a computer system which is equal to, or in many 
cases, superior to the one you would get from Radio Shack in bothprice 
and performance capabilities. There is one thing that you don't get from 
Radio Shack—their 90 day warranty. What you get in its place is the 
exclusive 180 days American Small Business Computer's Warranty. 
So...if you like the Radio Shack computer, but don't like the price... 
CHECK IT OUTIII 


WHY WALTZ?... WHEN YOU CAN 
ROCK AND ROLL!! 


TRS-80* MOD 16 


Why buy а computer that's outdated whenyou get it? With the TRS-80 Mod 16, yougeta 
state-of-the-art 2-80 microprocessor. which is capable of running hundreds of already 
cmm а —à existing business programs. You ALSO get а 88000 series microprocessor. The new 
processor gives you true minicomputer power at в micro pricel As the newer. more ad- 
vanced software becomes available, you'll be ready. Don't be left behind! Be 
prepared! 


MODEL 16 — 1 DRIVE 


енем 2.94779 
DT-1 Video .......5620 


І PERSONAL COMPUTER 


Option #1 ......9$2699.95 


Approx. Retail $3185.95 
© 64 К RAM 
© Two 320 K Drives 
@ Disk Drive Adaptor 


Option #2......$4399 -— 
Approx. Retail $5255 veu 

© Printer Interface € 320 К RAM 

@ Serial Interface ФӨ Two 320 К Drives 

€ Clock-Calendar € Color Graphics Adaptor 

€ DOS 1.1 @ Disk Drive Adaptor € High Resolution Green Monitor 6 


OLD FAITHFUL 
TRS-80 MODEL 2 


NOW ONLY 92795 


2-80 with 1 DISK DRIVE 


THE 


GEMINI -10 


FRANKLIN — tHecomputer 
COMPANY THAT APPLE WISHED IT 


NEVER HEARD OFI WHY? 
First of all. the Franklin has 64 K of RAM memory(versus 48 К 
іп an Apple), в numeric keypad (none on an Apple), and a built- 
in cooling fan (again... none оп an Apple). It runs Apple® soft- 
ware like an Apple* and has special function keys for use with 
Visicalc! And Best of All? THE PRICE! A 64 K Franklin with 
one disk drive and a BMC Green Screen Monitor is only... 


$1499.95 


DOT MATRIX PRINTER 
9 Wire printhead Ө 100 cps Ө super/subscript 
underlining Ө 2.3K buffer 

1 5b' 


$389 $499 


THESE ARE OUR CASH DISCOUNTED PRICES. С.О D. АМО CHARGE ORDERS ARE 25 HIGHER ALL COMPUTERS ARE 
SHIPPED FREIGHT COLLECT. PRICES, SPECIFICATIONS AND AVAILABILITY АНЕ SUBJECT TO CHANGE WITHOUT NOTICE 
ЮМ A HS. PERSONAL COMPUTERS ARE TRADEMARKS OF INTERNATIONAL BUSINESS MACHINES, INC TAS-40 AMD RADIO 
SHACK ARE TRADEMARKS OF TAHODY CORPORATION. 


Wantinformation Quick? 


Call our TOLL-FAEE INFO HOTLINE 
and laave your Name, Address, City. 
М State, Zip and Phone Number an ihe 
putomatic агар méchinea 
CALL 1-800-338-3886. Sorry 
these ines are manned by automa. 


- j : - pc machines Оту requesrs for 
9 1 8 / 8 2 ? -4844 more mformarngn will be processed 
і 


М. k 


RICAN вох. 


QA ^ 118 SO. MILL ST " — 
a ушш PRYOR, Ok 74361 COMPUTERS 
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also back there, so that you carry it 
with the keyboard, cables, and plugs 
all exposed. I've suggested that they'd 
be better off making a cover that the 
handle could stick through, and | 
understand they offer one as an op- 
tion. 

The machine comes with dual 
single-sided double-density 5%-inch 
disks, and it boots up on CP/M 2.2x 
on power-up or reset. This one, hav- 
ing been shipped by UPS to Chicago, 
came up instantly on being turned on. 

(Now back home to California to 
finish this. If this text is in the col- 
umn, you'll know I was able to 
transfer from the Kaypro to the 
Compupro,) 

I brought the Kaypro home on the 
airplane. Indeed, I had the Kaypro 
and the Otrona, two large suitcases, a 
briefbag, and a hanging garment 
bag—I felt sorry for the people who 
had to board just behind me, but 
everyone was very nice. I can there- 
fore testify that you can put a Kaypro 
II into an aircraft overhead rack and 
get the rack door closed. It’s a close 


call, but it can be done. It will also fit 
under an aisle seat. 

I had to change planes in Denver, 
so the Kaypro got a complete ex- 
posure to aircraft hazards, went 
through security twice, and was 
hustled along airport corridors by a 
man with far too much luggage. Even 


The Kaypro has a large 
screen, certainly the 
largest screen 
you'll ever get ina 
portable machine. 


OE ыы. 
so, it booted up first crack on getting 
home, and I’m working with it now. 

Thus, it’s certainly rugged. It has 
other things to like, too. The key- 
board is full size and is a full ASCII 
(American Standard Code for Infor- 
mation Interchange) character-set 
keyboard, complete with squiggle 
and curly braces and such like, as 
well as a numeric keypad and four 
cursor arrow keys. The key layout is 


INVESTMENT ANALYSIS 
FROM CENTENNIAL 


CENTENNIAL SOFTWARE / 410 17TH ST. SUITE 1375 / DENVER, СО 80202 / (303) 595-9193 


STOCK-FOCUS 

Find out how low is low and how high is high. 
Using capital structure and performance data, Stock- 
focus objectively calculates the underlying value of a 
stock. The system was first developed by the manage- 
ment science department of a major money center 
bank, and is now in use by investment advisors, trust 
companies and brokerage houses. On your screen, 
Stock-focus will plot an estimate of lowest value, highest 
value and the current price. You then decide what to 
buy, sell or hold. 


THE FOCUS TECHNIQUE 

FOCUS is CENTENNIAL SOFTWARE's new 
approach to Program Architecture, providing a nat- 
ural interaction between microcomputers and users. 
It provides worksheet style input screens, free access 
to all program segments, and the ability to com- 


COMPUTER 
IBM PC 
Apple (plus) Il 
TRS-80 I 
TRS-80 || 
TRS-80 Ill 
ALL PROGRAMS IN DiSK BASIC 


MEMORY-K 
64 


REAL-FOCUS 

Exhaustively analyze potential real estate invest- 
ments using the Wharton School's approach to real 
estate analysis. Іп minutes you can project profit, costs, 
and IRR for any project over a 1O year period. Real- 
focus accounts for amortization, debt, іпсоте, operat- 
ing expenses, taxes, depreciation, and cash flows for 
both after-tax holding and the results of sale. With 
Real-focus you can analyze any potentia! investment 
from a single building project to a complex time-phased 
planned unit development. 


bine individual results files for portfolio analysis. You 
also receive a usable reference manual, menu helps, 
a program g multiple report formats and spool- 
ing. With our US technique even the most com: 
plex programs are versatile and easy to use. 


REAL-FOCUS 
$179.00 
149.00 
149.00 


179.00 
149.00 


STOCK-FOCUS 
$189.00 
159,00 
159.00 


189.00 
159.00 


IBM is a trademark of ІВМ, Apple is a trademark al Apple Compuler Carp.. TRS-80 is a trademark o! Tandy Corporation. 
= oa 


ORDER NOW! FILL IN OR CALL 800-525-2003 (Toll Free) 


PROGRAM NAME 1 1 | | J COMPUTER MEMORY 


NAME 
ADDRESS 


ACCOUNT * 
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more or less Selectric style. The Shift 
keys are oversize and in the right 
places, the Return -key is suitably 
large and placed near the home keys, 
and I've had absolutely no problems 
touch-typing on the machine. 

There's one annoying "feature": a 
key-click circuit that has an unfor- 
tunate sound. In fact, at first I 
thought it was some kind of squeak 
and squirted in a bit.of WD-40 to try 
to still the noise. The "squeaky click" 
isn't all that loud, and after an hour 
you get used to it, but it would be 
awfully nice if they had a poten- 
tiometer on the thing to let you adjust 
the pitch or volume. The Otrona has 
complete software control over both 
pitch and volume. The Kaypro peo- 
ple tell me there's a program you can 
run to turn the key click off. 

The Kaypro also has a large screen, 
certainly the largest screen you'll ever 
get in a portable machine. I measure 
the glass areas at 7 inches across and 
nearly 9 inches diagonal. It's green 
with a brightness control and has the 
usual 24 lines of 80 characters. I wish 
it had a knob for contrast as well as 
one for brightness, but that's only a 
mild preference. 

The Kaypro will display the entire 
ASCII character set. It has true 
descender lowercase letters (that is, 
those with tails do go below the line). 
Even so, I'm not really fond of the 
characters. The lowercase "o" is or 
appears to me to be too large, and 
some of the other characters seem 
odd in size. Still, the display is 
readable, as you'd expect a larger 
screen to be. People with bifocals 
may have problems; that is, it's big 
enough for you to sit far enough 
away to look at it through the tops of 
your glasses, but for some reason the 
letters look better formed and just 
plain prettier if you get up closer and 
look through the bottoms. Do recall, 
though, that I have unusual eye prob- 
lems, and my normal system has 16 
lines of 64 characters displayed on a 
16-inch screen. 


Lovely Adelle 

If my initial evaluation of Kaypro 
is "Good stuff!,” my initial reaction 
to the Otrona Attache is "Great!" Of 
course, the Otrona costs about twice 


DATA IMPACT PRODUCTS, INC. PRESENTS __ 
THE MOST FLEXIBLE PRINTER ON THE MARKET 


A. DATA UMP ACT PRODUCT S INS: 


4 D-92 


жем ae. һы Fea 


DUAL MODE MODULAR PRINTER 


WHY PAY FOR TWO, IF 
ONE WILL DO? 

Why pay for a printer that 
only does one job, when you can 
buy one printer that will 
perform two jobs. Data Impact 
Products’ New Dual Mode 
Printer, the D-92 allows you to 
print in the data processing 
mode AND inthe correspondence 
mode for business documents. 
WHY PAY MORE IF YOU 
DON’T HAVE TO? 

Finally, there is a printer 
manufacturer that lets you have 
it your way. Some manufac- 
turers pass along the extra cost 
of serial interface to parallel 
interface users by charging both 
users the same price. At Data 
Impact Products we don’t think 
that’s fair. If you don’t want.or 
need serial we won’t charge you 
for it. However, should you 
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require serial interface, xon/xoff, 
2K buffer, or graphics you can 
have it. All you have to do is 
specify your requirements. 
QUALITY PRODUCTS AT 
AFFORDABLE PRICES. 

All Data Impact Products 
printers are built with superior 
materials right here in the 
United States. Each unit is 
inspected, tested and burned in 
at the factory to Insure superior 
quality. 


Standard Features on all 
models includes: 
- 800 Character Buffer 
- 100 CPS Bidirectional Printing 
- Parallel Interface 
· Short Line Seeking Logic 
: Forms Handling up to Four 
Parts 
· 100% Duty Cycle 
· Six Different Character Sizes 


INTERFACING FLEXI- 
BILITY AND MORE. 

Data Impact Products printers 
will interface with all popular 
computers whether it is IBM, 
Osborne, TRS, Apple, Televideo, 
Atari, etc. 

So, if you want to double your 
output, lower your costs and 
increase your flexibility, then 
call or write us today for more 
details. You'll be convinced that 
Data Impact Products offers 
you more products for less 
money. 


qb DATA IMPACT 


PRODUCTS, INC. 
A Subsidiary of 


745 Atlantic Avenue 

Boston, MA 02110 
Telephone: 617-482-4214 
Telex: 951047 DIP INC BSN 
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Now anyone 

can write a powerful 
program with 

dBase Папа Autocode. 


Finally, the first practical application of artificial intelligence in 
personal computer soflware. Autocode 1 is a powerful program 
generator for dBASE Il. No prior knowledge of programming required. 


ERU LE COL Lo) 0) (а 


€ Automatic menus & sub menus 
@ Automatic data entry screens 


€ Automatic programs in dBASE II 
code with interactive „Жуз 
QX6 No prior knowledge of dBASE II 
29 шоб 4 
@ CP/M & MS DOS operating systems 
calculated fields © Handy pocket size manual 
ө Automatic multiple reports @ Average learning time only 4 hours 


STEMMOS LTD. 


666 Howard Street, San Francisco, CA 94105 
Just send the following: to address above today. 
@ Your diskette format & hardware d e Your name & complete adaress 
@ How many Autocodes you want at 5200 each. ө А check or money order. 


ORDER TOLL FREE 800-227-1647 (Ext. 417) IN CA CALL 800- 772-3545 (Ext. 417) 


SE 


U.S. Address: 666 Howard St. San Francisco СА 94105/ U.K. Address: 344 Kensington High Street, London W414 
Tel: (415) 777-3800 Dealer Inquiries invited Те! 04 602 6242 


dBASE” Ashton Tote ‘In Californio add 6% soles tox Autocode 4” Stemmos Ltd 


DUCES TECUM и 


«ӘАУУМАТЕ 


Bring Justice To Your Documents, Briefs, 
Pleadings and Contracts. 


LAWMATE Features: 


= Creates Table of Authorities Cited 

a Multiple Document Indexes 

" Word Use and Consistency Analysis 
= Concordance Generation 

" Document Line Numbering 

" Wordstar* Compatible 


@ Automatic data entry routines 
ө String, numeric, date & 


ow 


Credit card buyers may substitute their card number and expiration 
dote for the check, Or call us toll free and save the trip to the mail box. 


Legal Aid at an (Almost) Unlawfully 
ee Low Price. 

Try LAWMATE at Your Local 
Osborne Computer Dealer, or Call 
Us for the Name of the Nearest 
Authorized ORTHOCODE Textware 
Dealer. 


OR THE |) 1 - 


de Тһе Textware Company 


г THE ORTHOCODE CORPORATION 
PO. Box 6191 


Albany, CA 94706 
(415) 753-3222 


" LAWMATE is a Trademark of ORTHOCODE CORPORATION 
"Wordstar is a Trademark of MicroPro International 
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what the Kaypro does; but you get a 
lot for that. 

For instance, all the minor an- 
noyances of the Kaypro vanish in the 
Otrona. Not only can you suppress 
the Attache's key click, you can 
change its pitch and volume; and all 
this is simple to do. Just go Control- 
Escape and you're in a Setup mode; 
and across the top of the keyboard 
are a number of prompts that tell you 
precisely what to do, from control of 
screen brightness to bell volume. 


The Attache keyboard 
is the nicest l've seen 
on a portable machine. 


The Attache keyboard is quite the 
nicest l've ever seen on a portable 
machine. It doesn't have a numeric 
keypad; but it does have a full ASCII 
key set, complete with squiggle and 
vertical bar, etc. The key layout is 
Selectric style, with one not-too- 
pleasant surprise: the Delete key is 
down left. You won't hit it often by 
accident, but it takes a while to get 
used to finding it. I suppose there's no 
"standard" place for the Delete key, 
but I can't imagine why they put it 
there. 

Alas, unlike the Osborne, the At- 
tache has no place to stow the power 
cord or a box of disks (I don't think 
you'd want to carry disks in the 
drives). l've suggested to Otrona's 
management that they make a small 
Leatherette packet that will hold both 
power cable and disks and attach to 
the Attache's handle; but it won't be 
hard to make one if they don't do it. 

Another minor deficiency is that 
there's no indicator light on the Caps 
Lock key, nor does that key stay 
depressed when pushed. Otherwise, 
though, its an excellent keyboard 
and layout. The Shift and Return 
keys are oversize (although not great- 
ly so). The keys are all placed pretty 
close together, and they utterly fill 
the lightweight little keyboard, so 
that the Otrona's keyboard looks 
small. By both measurement and feel, 
however, it is a full-size keyboard, 
every bit as big as the one on a 


Your Calc can't. 
MicroPlan can! 


P кыин" ai ar. s 
zi т 


F = 
/ m ‘ 
Е Give те actual monthly 
i expenditures by department versus 
projections with variances. Then 


. . consolidate it item-by-item for the 


whole company. 
V Tomorrow." 


A UNIQUE DECISION PROCESSING TOOL FOR 
CP/M® IBM PC AND DISPLAYWRITER USERS. 
MicroPlan™ is the software that fills the big gap 

between your electronic spreadsheet and your 
accounting package. 

It's a powerful tool for financial analysis 
and projection. 

FINANCIAL MODELING. 

MicroPlan is the first true financial modeling soft- 
ware for micros. It lets you set up financial inter- 
actions for a wholeareaof business, then add data 
to produce current reports whenever you wish. 


CONSOLIDATION UNLIMITED. 
Our Consolidation Module lets you condense 
departmental, local and regional reports into a 
whole pyramid of management reports. 
It will find data in other files and tailor 


"While youre at it, | need 
soles reports for each region for 
last quarter, with next quarters 
projections for 296, 5% and 7% 
national growth rates." E 


BEYOND CALC. 
Spreadsheets are fine for ‘pure math.’ But 
building a complete financial model cell by cell 
can take forever. MicroPlan can automatically 
amortize a loan, make up a depreciation 
schedule and handle dozens more business 
applications. 

Its what-if" capabilities provide quick 
solutions to nasty problems where one variable 
affects another. For repetitive forecasting and 
consolidating levels of data, MicroPlan is 
indispensable. 


TRY IT OUT AND DECIDE QUICK. 


This has been called "the best software ever." 
And now it's very affordable. 

Send the coupon below. Well send a 
discount certificate good for a free Consolidation 


consolidated reports to 
your exact specifications. 


TOTALLY PROGRAMMABLE. 
MicroPlan memorizes every 
step needed to control your 
model, including use of its 
built-in formulas. 

Then an inexperi- 
enced operator can plunk in 
next month's data just by 


following on-screen prompts. 
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| Save $295. Mail to Chang Labs, 10228 N. Stelling 

Rd., Cupertino, CA 95014. We'll send literature and a certificate 
| good for о FREE $295 Consolidation Module if you buy 
| MicroPlan now through Jan. 31, 1983. 


Module when you buy 
MicroPlan, saving you a 
cool $295. 

But hurry. 

This 15 ап offer we 


Moma ! 
| wont repeat. 
| Title Ever 
| Company Phone 
E CHANG LABS 
| City State Zp 10228 N.Stelling Rd., Cupertino, CA 95014 
408) 725-8088 
Dealer where you parchosed your computer 61982 Chang Lobs 
a -—X X — "— Ju — — ---- — ---- ---- ---- — -- M CP/M is a registered trademark of Digital Reseorch Inc. 
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A Our prices 
are so low we 


aren't allowed 


to print 


any price 
р from an 
authorized 
dealer! 


P—1 Printer ~ 


$579 


Offer good 
r until 


Send for FREE 40-рапе catalog including equipment reviews. prices 


21783 ш 


specs. and illustrations on over 600 computers and accessories. . 


CALLTOLL FREE: 800-526-5313 
COMPUTER DISCOUNT OF AMERICA, INC. 


15 Marshall Hill Road, West Milford Mall 
West Milford, New Jersey 07480-219 


Computer 
Discount 
of America 


| In New Jersey Call 201-728-8080 
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e тм 1м 
MicroShell conducts your CAM computer 
e 
with more power than 
ever before! 

What is MicroShell? ч уш анди екенінізді) 

sA normal CP/M program which << | к Run сн or dBasell from 
adds a powerful set of com- uw oan. ae а rive ог " area. 
acu N "igni der шеок міні 
under i 

What will MicroShell do? ү" Те iain printer out- 

e Automatic Disk and User Management - ыншы. E - А 
Finds your programs from another drive e Put commands into а file and have 
or user number - automatically! Save MicroShell supply them to the pro- 
time and precious disk space. 

s Powerful Redirection Capability - Send 
screen output to a file or printer. Send 
printer output to a file. Take program In- 
put from a file instead of the keyboard. 

е Much More - Multiple commands on a 
line, more powerful and faster "submit" 
capability, user-definable prompt and 
many more features, 

Dealers - MicroShell gives you: 

e A user-friendly interface to the computer. 

e Automatic execution of an application 
program at startup. 


* Self-running demonstrations of your 
favorite software packages. 


Will MicroShell run on my computer? 
e Requires CP/M 2.2. Available on 8" and 
5" disks (North Star, Heath, Apple-CP/M, 
Osborne, SuperBrain and !BM-PC 
wiBaby Blue. 


gram from the file. 

e Change MicroShell's prompt to sound 
the bell on your terminal when a pro- 
gram is done! 

J Software Developers · MicroShell 
gives you: 

eA powerful UNIX-like development en- 
vironment for CP/M with some 
features that even UNIX doesn't have! 

eThe Ability to collect the output of a 
program in a file and ease the 
documentation chore. 


Call or Write Today! 

NEW 
GENERATION 
SYSTEMS, inc. 


2153 Golf Course Drive 
Reston, Virginia 22091 
Phone: (703) 476-9143 


ORDER LINE 800-368-3359 


MicroShell $150.00 
Manual Only $25.00 
VISA, MC accepted 
МА residents add 4% 
Overseas orders add $20 00 
for ait mail 


CPM - TM Digital Research, UNIX-TM Beil Labs, Word- 
star - TM MicroPro, Baby Blue - TM Xedex, dBase - TM 
AshtonTate. 
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Televideo 950, or for that matter on 
an IBM Selectric (which it resembles). 
I know, because when I first saw the 
Otrona at a Los Angeles computer 
show, Greg Decoteau of Otrona and 1 
actually carried the Otrona Attache 
keyboard to an exhibit that had a 
Selectric and laid the keyboard up 
against the IBM's. I have had по 
problems typing text into the Otrona. 

The Attache has even tamed Word- 
star. There isn't room on the little 
keyboard for any special word-pro- 
cessing keys, but Otrona has done 
something as good and perhaps bet- 
ter: it has made the numeric keys 
across the top generate Wordstar 
commands. As an example, 6 is nor- 
mal, and Shift 6 is the ampersand, but 
Control] 6 toggles you into Insert 
mode, and Shift Control 6 starts a 
Block in the text, Each key has both 
Control and Shift Control special 
meanings for Wordstar, and attrac- 
tive little labels at the top make it 
easy to figure out what the various 
keys turn into. 

"Special-feature" keys get you to 
top of screen, change help levels, 
find/replace, margin release, refor- 
mat, and so forth. They make Word- 
star a lot easier to use, or at least I 
found it so; I was able to write in 
hotel rooms in Rome, at cafes in 
Venice, and in other unusual places. 

There's been a lot of thought given 
to the Otrona. Some of it doesn't 
show until you need it. For example, 
the Reset key is on the keyboard, 
something I would have paid to 
avoid; but it has been tamed. The key 
is on the left side, outboard of the 
Shift key, and to use it to reset, you 
must press Reset while holding down 
the right-hand Shift key. Ingenious. 

It has lots of other nice touches. 
The Otrona Attache's large handle 
swings underneath and locks in place 
to put the display at a convenient up- 
tilted angle. The disk doors open and 
close with a positive feel. The green 
screen is small—4 inches wide by 3% 
inches high—but itis bright and very 
readable, with well-formed charac- 
ters. I found that with the Otrona on 
the table in front of me and the 
keyboard in the natural position, I 
had no trouble at all reading the 24 


lines of 80 characters. 
Continued on page 438 


“The merger of Victor and Sirius creates a 


unique combination of advanced technology, 


marketing and worldwide distribution: 


Chuck Peddle, designer of the 
Victor 9000 microcomputer 
and President of the new 
Victor Technologies, Inc. 


The combination of Victor Business 
Products and Sirius Systems Technology, 
Inc. creates a new company designed to 
meet the most demanding needs of the 
modern business office. It unites the 
advanced technology capabilities of Sirius 
with the distribution, support and market- 
ing strengths of a company with over 
65 years of experience in solving business 
application problems. 


The result is Victor Technologies, 
Inc., a company ideally suited to dramati- 
cally impact today’s international 
computer marketplace. 


The new Victor: 
Streamlined for success. 


The Chairman of the Board of the 
new Victor Technologies is Fred Sullivan, 
Chairman and Chief Executive Officer of 
Kidde, Іпс., a diversified $3 billion com- 
pany. The financial support of this giant 
conglomerate will help focus Victor's goal 
of becoming one of the three leading 
computer companies in the world. 


President and Chief Executive Officer 
of the new company is Chuck Peddle. It 
was Chuck Peddle’s focus and insight 
which led to the design and manufacture 
of the Victor 9000, the first and most 
powerful of the "third generation" of 
microcomputers. Acknowledged as the 
"father" of the personal computer con- 
cept, Peddle introduced this useful and 
very affordable third generation micro- 
computer in the European market with 
startling results. 


TheVictor 9000: 
Number One in Europe, 
in a classby itself 


in America. 

In Europe the Victor 9000, sold under 
the name of Sirius 1, is the best selling 
microcomputer in the market. As a matter 
of fact, it was recently named "Computer 
of the Year" in West Germany. 


There are demonstrably good reasons 
for this success. As in the United States, 
the Victor 9000 is the most powerful 
microcomputer available, offering substan- 
tially more internal memory, storage 
capacity and engineering advances than 
any other comparable product. And the 
Victor 9000 library of business application 
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software and innovative line of peripherals 
and accessories make it a business tool of 
great versatility. 


A vital part of the new Victor is a 
total commitment to the development of 
new software, both internally and by third 
parties. The reputation of Chuck Peddle 
and the proven success of the product 
family will continue to attract the efforts 
of the brightest minds in the high tech- 
nology industry. 


Over 10,000 outlets 
throughout the world. 


Victor, long established as a world 
leader in desktop calculators and innova- 
tor of electronic cash registers, will be 
accelerating and expanding the distribu- 
tion channels for these products. And 
with the outstanding acceptance of the 
Victor 9000 desktop computer, the new 
company is committed to make substantial 
new product offerings and support for all 
product lines through its large branches 
and dealer networks. 


A commitment to 
growth and excellence. 


The new Victor is committed to 
nothing less than a major leadership role 
in the computerized office of tomorrow. 
The company’s synthesis of high technol- 
ogy expertise and innovation with the 
experience, stability and financial strength 
of one of the most respected business 
product companies in the world assures 
that success. 


Victor Technologies, Inc. P.O. Box 1135 Glenview. TI]. 60025 1-800-VIC-9000 
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The Otrona uses double-sided 
double-density small disks, so that 
you have 360K bytes per disk; more 
than І have ever had on Ezekial. You 
can put fair-size documents on them. 
I still retain some prejudice against 
small disks, but I have to admit that 
the Attache may overcome my 
doubts, since it has worked under 
horrible conditions without a glitch. 

The Attache comes with CP/M, 
Microsoft BASIC, and Wordstar. It 
also includes an unusual program 
called Valet. The Attache always 
knows what time it is, because it 
keeps both time and date stored in 
nonvolatile memory. With the Valet 
program, you can turn the Attache 
into an alarm clock with up to four 
alarms that both sound audibly and 
flash messages on the screen. Valet in 
the alarm mode interrupts your cur- 
rent job, but does it nondestructively. 
The Valet program also has a four- 
function calculator built in. 

Communications gear lets you 
transfer files to and from 8-inch disks, 


and the Attache can become a very 
sophisticated terminal to drive either 
a modem or another computer. The 
Attache is supposed to do that pain- 
lessly, and І have no reason to doubt 
it since the little dear has done 
everything else I asked her to. | 
haven't actually used her as a ter- 
minal or extracted my files into The 


As a sophisticated 
terminal, the Attache 
can drive a modem or 

another computer. 


Golem because I foolishly managed 
to blow something internal in Rome. 

That was particularly stupid of me. 
The Otrona comes with a simple 
mechanism that lets you change from 
110 to 140 on up to 250-volt (V) input 
voltage, and it apparently isn't in- 
terested in the frequency of that juice 
either. However, some of the older 


Roman hotels have nonstandard 
225-V outlets. I had no way to plug 
the Otrona in—so I foolishly con- 
verted it back to 110 and tried to run 
it with the converter for my wife's 
hair dryer. It did run, too, for a 
minute or so; then with a gentle 
pop, it expired. Otrona figures it 
will be fixed in no time, though; its 
dealers simply replace modules until 
everything works, then send the 
modules back to the factory for 
rebuilding. Since mine didn't come 
from a dealer, it's taking them a day 
to figure out which one is going to do 
my servicing; otherwise, Га have her 
fixed already. 

Anyway, since the Attache has 
simple ways for getting stuff to and 
from your 8-inch disks, there's little I 
run on Zeke that won't soon be avail- 
able on the Otrona, meaning that I 
can carry a full desktop computer 
anywhere, use it, and bring the 
results home for processing on my big 
machines. Of course, "big" here is a 
relative térm, since the Otrona is 


Not for sale in any 
bookstore! Not available at 
any price! The new Consumer && 


Information Catalog! 


Its the free booklet 
that lists over 200 helpful 
Federal publications; more 
than half, free. On topics like 
home repairs. Money man- 
agement. Nutrition. Informa- 
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tion that could help you toa 
better way of life. 


To get your free 


Г 3 copy, just write: 
2 CONSUMER INFORMATION 


DEPT.E 
PUEBLO, COLORADO 
81009 


3 " А General Services Admunstration 


Find great bargains in this list and reap the rewards: immediate availability, 24-hour express delivery, 


toll-free technical support, 60-day trial with full refund privileges and special volume discounts. 


DATABASE 
MANAGEMENT 
dBase II- 

Ashton-Tate $ 475 


Condor II- Condor 

Computer Corp. $ 450 

Data Star- MicroPro 
Call For Price 


Easy Filer- 
10:3. $ 280 
VisiFile-VisiCorp $ 190 


SPREADSHEETS/ 
CALCULATORS 
SuperCalc-Sorcim 

Call For Price 
VisiCalc 256K - 
VisiCorp $ 195 
Calc Star-MicroPro 

Call For Price 
Multiplan- 


Micro Soft $ 225 


COMMUNICATIONS 
Emulink (IBM PC 3270) 
Micro Link Corp 
Emulink (Apple 3270) 
Micro Link Corp 


Crosstalk-Micro Stuf 
BSTAM-Byron Software 


WORD PROCESSING/SPELLING 


Wordmate-Softword Systems 


Wordstar- MicroPro 
Mailmerge-MicroPro 
Wordstar/Mailmerge- 
MicroPro 
Spellbinder- Lexisoft 
Easywriter II-LU.S. 


The Final Word- Mark of the Unicorn 
Select w/Superspell-Select Info. 
Sytems 


LANGUAGES/ 
UTILITIES 
WANTED |с: 
Digital 
Help in reducing our inventory. Pick up one of these Research $ 125 
specials—priced so low we're actually losing money! M Basic- 
HAYES SMARTMODEM 1200 -1-295 $ 279 
(in stock) $525 Digal. 
CROSSTALK Research $ 420 
MicroStuf $120 | Basic Compiler- 
dBASE II Micro Soft $ 310 
| Ashton-Tate 9475 Еогігап 80- 
SUPERCALC Micro Soft $ 395 
Sorcim Call For Price CoBol 80- 
WORDMATES (IBM PC) Талақ Эт 
From Softword Systems— Dieital І 
the professional’s choice іп а $ 425 
IBM PC word processing. $495 PL-1 80-Digital 
Research $ 420 
MISCELLANEOUS 
Milestone- Organic 
Software $ 245 
$ 995  sStatPak-NW 
Analytical $ 395 
$ 795 VisiSchedule-VisiCorp $ 245 
$ 120 VisiTrend/Plot- VisiCorp $ 245 
$ 150  Supersort-MicroPro Call For Price 
Datebook- Organic Software $ 245 
$ 495 MODEMS 
Call For Price Hayes Micromodem П $ 275 
Call For Price Hayes Smartmodem 300 $ 212 
PRINTERS 
Call For Price Epson МХ80 ЕТ $ 555 
$ 295 Epson MX100 FT $ 745 
$ 265 IDS Prism 80 $1335 
$ 245 Okidata 82A $ 439 
Okidata 83A $ 705 
$ 395 NEC 3550 33cps wp $1900 


Call toll-free 800-328-2260 
(In Minnesota, 612-544-3615) 


American Express € MasterCard € VISA 
3.5% surcharge on all credit orders. 


Circle 140 on inquiry card. 


Purchase orders accepted from corporate accounts. All orders are shipped UPS. 
396 shipping charge on software items. 296 shipping charge on hardware items. 


am ла HEB Am ЖА 

DAIASOURCE 

DATASOURCE SYSTEMS MARKETING CORP 
1660 South Highway 100, Minneapolis, MN 55416 
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“bigger” іп terms of memory апа 
computing power than Zeke was 
when I first got all 70 pounds of him. 
Adelle (I think that’s her name; we'll 
see when they get the power supply 
fixed) is only 18 pounds and looks 
gorgeous on a Venice cafe table. 


Lots of New Machines... 

It's really too early for a final 
evaluation of these machines; I 
haven't used them long enough. My 
first impression is that the Osborne 
remains the VW of the microcom- 
puter field; it’s cheap, reliable, 
handles standard programs well, and, 
while inconvenient, has some plain- 
wrapper features to compensate. The 
software with the Osborne retails for 
about as much as the whole Osborne 
package complete with computer. 

Of course, I've had the Osborne 
longer than the others, so I'm very 
familiar with both its strengths and 
weaknesses. One real strength is 
Osborne service, which remains effi- 
cient and fair-dealing. That's been not 
only my experience, but that of all 


but one of those who have written me 
about it. 

The Kaypro is more like a 
Chevrolet as the Chevy used to be, 
reliable and rugged, without much 
trim or visible frills. The software 
package with the Kaypro is not as ex- 
tensive as the one you get with the 
Osborne. The screen is larger and dis- 
plays all 80 characters of a line. The 
keyboard is more complete, and the 
disks hold more. (Osborne now has a 
double-density option and 80-char- 
acter screen.) Also, since the Kaypro 
comes with a compiling BASIC, it 
won't be as immediately useful to 
beginners who want to write their 
own programs. However, you can 
buy Microsoft interpretive BASIC for 
the Kaypro. 

Select, the Kaypro word processor, 
is unlikely to be as complete and full 
of frills as Wordstar. Since I'm not 
really fond of either Select or Word- 
star, I'm the wrong one to judge be- 
tween them. I did find Select remark- 
ably easy to just sit down and use, 
and l'm certain that Kaypro with 


INTRODUCING 
THE SAGE IV. 


For people who think а nanosecond is forever. 
ГІ Built-in Winchester loads 20K program in 


1/10 Second. 


CI 2-million operations per second. 


(18 MHz, 16-bit 68000 


[.] Fixed or removeable hard disk versions. 


C Built-in Winchester backup floppy. 
[.] Multi-user (up to 6 simultaneous users) 
O You don't have to own a business to afford it. 


Call or write for the name and address of your nearest 


Sage supermicro dealer. 


Sage Computer Technology, 35 North Edison Way, #4, 
Reno NV 89502 (702) 322-6868. 
In Europe: TDI LTD, 29 Alma Vale Road, Clifton, Bristol 


BS8-2HL Tel: (0272) 742796. 


COMPUTER If TECHNOLOGY 


440 January 1983 © BYTE Publications Inc 
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Select is more than adequate as a 
word processor. Provided that you 
like the feel of the keyboard and are 
comfortable with the display, I'd 
have no hesitation in recommending 
the Kaypro as a good first machine 
for a beginning writer, and indeed I 
may recommend it to one of my part- 
ners as his first machine. 

The Otrona is definitely the BMW 
of the portable machines. It comes 
with an adequate if not extensive soft- 
ware package, it is the smallest and 
lightest of the portables, and it is by 
all odds the most gorgeous. The disks 
run quietly and I had no hitches with 
them, even after transporting Adelle 
a long way across water; and that 
360K bytes per disk is very nice. 

I loved the keyboard, and the 
screen display was plenty good 
enough. Since the Otrona Attache 
comes with a video output already 
built in, you can set it up with a large 
video monitor if you like. It is cer- 
tainly more than adequate as one's 
only machine. Of course, for its 
price, there are other machines that 
use a bus and are therefore more 
easily expanded. 

(To continue the analogy, my 
Compupro is more like an Interna- 
tional Scout. Of course, my personal 
car is a Scout. . . .) 


The Bottom Line 
The Osborne, as it stands, is just a 
bit limited in file storage to be your 


only computer, although now that 


Osborne has the double-density 
package, things will change quite a 
lot. 

The Kaypro would certainly work 
as an "only," although I have reserva- 
tions about the SBASIC that comes 
with it. 

The Otrona is beautiful, and I've 
used it enough to know that I could 
certainly live with it as my only 
machine; and it's really portable, a 
true desktop computer that you can 
carry around. 


And Still More Next Month 
While in Chicago I saw the proto- 
type of Lobo's new $800 machine. 
One of those is supposed to be on its 
way here. Meanwhile, we have an 
Apple II up and running, and we're 


The о 
Computer 
world's Most 
Guarded 
Secret Is Out. 


The Zorba" Portable Computer. 
With 80 x 25 Legible Display 
and Two 380K Disks . 

At An Incredible Price! 


Telcon Industries Inc., А Leader In The 
Telecommunications Industry For Over À Decade, 
Introduces The World's Most Advanced Portable Computer. 


Seven Important Reasons To Choose Zorba: 


ZORBA" OSBORNE ONE* 
1" CRT 5” CRT 
80x25 green Display 92x24 black & white Display 
(2) 380K Disks (single or (2) 80K Disks (single density) 
double density) 
19 Independent Programmable No Independent Programmable 
Function Keys Function Keys 
Disk Emulations No Disk Emulations 


Terminal Emulations No Terminal Emulations 
$1,595.00 $1,795.00 


A Computer For Everyone. 


Everyone can now afforg to have ultra quality at an 
incredible price. You will find that our Users Reference 
Guide will not only lead the beginner step by step through 
the world of micro-computing, but also allows the profes- 
sional programmer to get to the actual commands easily. 

We are offering optional equipment at very special 
prices, so you can tailor your ZORBA" to your particular 
needs. Its potential is limitless. 212 А Modem, Auto 
answer/Auto dial unit (Bell Compatible) for telephone 
transmission $545. High quality 120 character per second, 
bidirectional printer with continuous form, roll or sheet fed 
paper $545. 


1401 N.W. 69th St., Ft. Lauderdale, FL 33309-1186 (305) 971-2250; TWX 510-956-9412 


ZORBA” 
Portable 
Computer 


$1,595.00 


"-———— — xc m — 
No Other Portable Computer Offers So 
Much For So Little: е Hi-resolution, 7” CRT 
e 80x25 green display € Z80A, 64K RAM е Two 380K single 
and double density Floppy Disks € Detachable 95-key 
keyboard € 19 independent programmable function keys 
ө 13 key numeric keypad @ Graphics e CP/M*** 
Operating System including utilities, and M/Basic**** 
e Ports: communication, printer, IEEE, and 8 bit parallel 
e 110 or 220 VAC, 155 watts, 50/60 Hz ө Commercial 
quality construction 9 Weight: 22 lbs. € Service available 
nationally е Complete with Users Reference Guide 9 90 
days warranty, parts and labor * Made in U.S.A. 
The ZORBA" Portable Computer (plus a Perfect** 
Software Package) including Perfect Writer,** Perfect 
Speller,** Perfect Filer,** and Perfect Calc,** all for gg 
a total price of $1785.00. е" 


**Registered trademark of Perfect Software, Inc. *** Registered 
trademark of Digital Research Corp. ****Registered trademark of h 


MicroSoft Corp. *Registered trademark of Osborne Computer Corp. е) 
Units will be available through our Limited Dealer Ж - 
Program at slightly higher retail prices. Dealer 
inquiries invited. All prices shown аге U.S. 
domestic prices and are subject to change 
without notice. 


EY TELCEN INDUSTRIES INC. 


A Decade of Experience in 
Telecommunications Systems and Equipment 
Circie 398 on inquiry card. 


ORDER FACTORY DIRECT. CALL (305) 971-2250. OR MAIL THIS COUPON TODAY. 


(Upon receipt of your check, we will forward an end-user agreement. 
Allow 6 to 8 weeks for delivery of units.) 


Mall to: Telcon Industries, Іпс., 1401 N.W. 69th Street, Ft. Lauderdale, FL 33309 


NAME TITLE 

FIRM NAME 

FIRM ADDRESS 

CITY STATE ZIP 
BUSINESS PHONE HOME PHONE 


SIGNATURE 


Please send me the following: O Send complete list of major 


" application software pack- 
O ZORBA Portable Computer ages available at incredibly 
(0 $1,595.00 each. 


low prices. 
Quantity 


O Send further information. 
ГІ ZORBA" Computer (includ: L] Check or money order forthe 
ing Perfect** Software pack- 


total amount of $ 
age) @ $1785.00. 
Q : 


enclosed. Please include 
$24.95 for shipping and handl- 
ing. Applicable to the 
Continental U.S. only. 
(Florida residents please add 
5% Sales Tax.) 


Г] 212 А Modem @ $545.00 
each. Quantity 
П 120 CPS Bidirectional Printer 
(0 $545.00 each. 
Quantity 


EDGE-86 


AN INDUSTRIAL QUALITY 
8086 OEM SYSTEM 


getting an Atari 800. (I'm going to do 
a book on small computers. I am also 
up to my clavicle in small 
computers.) 

Meanwhile, Ezekial, my first love, 
lies unconscious. Tony says he'll get 
to him after we set up yet another 
machine, one that makes use of what 
| think may just be the world's best 


keyboard and will deliver its output 
to my 16-inch screen. It's another 
Compupro. 

All this means that next month I'll 
be able to continue my comparisons 
of small machines. There's also a 
large stack of software for review. 
The microcomputer revolution goes 
on. I love it. B 


“ HARDWARE 
— A Multibus* COMPATIBLE 8086 CPU BOARD 
WITH DMA FLOPPY CONTROLLER, INTERRUPT 
CONTROLLER, PROGRAMMABLE TIMERS, 3 
SERIAL PORTS, TWO PARALLEL I/O PORTS, AND 
OF PROM WITH BOOT STRAP 


LO C 
— 128K BYTES DYNAMIC. RAM BOARD. 


Items Reviewed 


—4-SLOT MULTIBUS CARD CAGE, WITH COM. Attache Computer $3995 
PLETE DOCUMENTATION AND SCHEMATICS; Otrona Corporation 
— CPM/B6O.S. WITH йн ем 5250 4755 Walnut St. 
—OFF THE SHELF DELIVERY 000 Boulder, CO 80301 
3DGE MICRO SYSTEMS (303) 444-8100 
195 W. EL CAMINO REAL, SUNNYVALE, CA 94086 
TELEPHONE: 408-738-4729 
' Muttibus TM of ініні. TMCPM/IBB TM of аза Research. Janus/ Ada Compiler CP/M $300 
RR Software other systems $400 
Circle 161 on inquiry card. POB 1512 
Madison, WI 53701 
n (608) 244-6436 
Рак. o ) 
CJ | 
= JRT Pascal $29.95 
FlexyDisks" JRT Systems ` 
4. !! 1891 23rd Ave. 
5 fa 5 San Francisco, CA 94122 
есіту SOFT, 
Dor 6 sector Price/10  Price/100 (415) 566-5100 
1 side/double density $20.00 $185.00 
2 sided/double density 34.50 325.00 Kaypro II Computer $1795 
Non-Lirrear Systems Inc. 
8 |J!  Specity soft 
or 32 sector Ргісе/10 Ргісе/100 533 Stevens Ave. 
1 side/single density $2100 $195.00 Solana Beach, CA 92075 
1 side/double density 29.50 275.00 X 
2 sided/double density 34,50 325.00 (714) 755-1134 
Certified Check - Money Order - Personal Check 
Allow up to 2 weeks for регѕопа! checks ta clear. MITE $150 
Add $1.50 to each order for U.P.S. shipping charges. M iL 
NJ Residents add 5% NJ Sales Tax DEP aos 
POB 6045 
(242 TLL Tallahassee, FL 32301 
280 Dukes Parkway, P.O. Box 85 
Somerville, N. J. 08876 © (201) 725-6680 
Dealer Inquiries Invited Osborne 1 $1795 
| Osborne Computer Corporation 
Circle 138 on inquiry card. 26500 Corporate Ave. 
Hayward, CA 94545 
(800) 772-3545, ext. 905 (California) 
(800) 227-1617, ext. 905 (outside California) 
ANALOG € DIGITAL 
DIG ITAL «€» ANALOG Plannercalc $99 
CONVERSION MODULES Comshare Target Software 
SOFTWARE Suite 200 
GAIN CONTROL 1935 Cliff Valley Way 
vi her - олот board ын bast 5 00 — м г. ta 15 kh п Atlanta, GA 30329 
Гар wk — тишн high eme еш inputi - tle (404) 634-9535 
prom Tto 1024 — "1 ы mog gwl hod иШ ey 
chonnel r an grano M. cial — à nolo to toci 
к mm tener іы Ет Lr Software Toolworks Write for free catalog 
ОРА сте қантын г 14478 Glorietta Dr, 
Sherman Oaks, CA 91423 
(213) 986-4885 
| e ete m араа ша от Unica $95 
БУЫНЫН pute" Dalow oF ДР ester aba Unica/ XM-80 $195 
Е write or call us. Knowlogy 
CALIFORNIA DATA POB 283 


CORPORATION 
3475 Old Conejo Road, Suite C-10 
Newbury Park, СА 91320 


Wilsonville, OR 97070 
(503) 639-3420 
{805} 498-5651 


Circle 72 on inquiry card. 
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The Smart SOny. Introducing the Sony small business 


computer system. The Sony that shows 
the top rated programs that help you make 
smarter business decisions. 

The Sony system thats easy enough 
for a doctor, lawyer or chief executive to 
learn to use. Yet smart enough for accounting, 
billing, inventory, word processing and 
endless other complex, profit oriented chores. 
It can even talk to other computers, big 
and small. 

(For those who speak computer, 
the Sony Microcomputer runs CP/M? based 
programs, and many other important business 
oriented software customized for Sony, 
including the popular VisiCalc’) 

As sleek as it is, the Sony system 
has the basics to get you started and the 
expandability to grow with your business. At 
a price that wont drive you out of business. 

Sony. You've always admired our 
hardware, now come see our smartware. Or 
write Sony Microcomputer Products Division, 
7 Mercedes Drive, Montvale, New Jersey 07045. 
SON Yo 
Microcomputer Products Division 
Sony Communications Products Co. 

© 1982 Sony Corp. of America, Sony is a registered trademark of Sony Corp. CP/M is a registered trademark of Digital Research. hic. VisiCalc is a registered trademark of VisiCorp. 
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He said th 
€ computer Would be a | 
to our family, great addition 


A Colorful Introduction to 


Computers 


Here’s a fun and educational coloring book 
to introduce your home computer to the 
youngest members of your family. The 
Magic Machine explores the excitement and 
wonder of computers from a young child’s 
point of view. Theodore Cohen’s story, writ- 
ten for beginning readers, answers many of 
the basic questions children ask about the 
magic machines that are coming into our 
homes in ever-growing numbers, and 
Jacqueline Bray’s line drawings capture the 
vivid and often funny images that arise from 
the inquisitive minds of children as they 
seek to understand the world around them. 
Packaged complete with its own set of 
crayons, The Magic Machine will help 
children appreciate computers even before 
they are old enough to begin using them. 


Order Now Directly from BYTE The Magic Machine $2.00 


Prepayment Required 
BYTE/McGraw Hill 


70 Main St 
Peterborough, N.H. 03458 
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By Theodore J. Cohen and Jacqueline H. Bray 


Learning w 


ith Logo makes Logo 


ni 


come alive at home or in school 


Learning with Logo is the ideal intro- 
duction to Logo for children апа adults. 
Written for children between the ages of 
ten and fourteen, the book is also 
perfect for parents and teachers who 
want to learn Logo from the ground up 
or to use this unique language with 
children. Many of the projects and 
activities in the book were originated by 
children. 

The book starts from the absolute 
beginning with detailed information 
about the Logo system and basic com- 
mands for controlling the Logo turtle. 
Dozens of introductory turtle design 
suggestions offer each learner a way to 
create projects that are uniquely his or 
her own, while later chapters map out a 
rich universe of mathematical explora- 
tions in turtle geometry. 

The second half of Learning with 
Logo goes beyond turtle graphics to 
present a set of interactive computer 


Circle 503 on inquiry card. 


games, quiz programs, and language ac- 
tivities that introduce the learner to 
more advanced programming concepts. 

Special sections throughout the book 
highlight the powerful ideas contained in 
each activity and warn about common 
bugs and pitfalls. For adults, ‘‘Helpers’ 
Hints'' explain important concepts more 
fully and offer practical teaching 
suggestions. 

The book features detailed instruc- 
tions for creating a Logo Procedures 
Disk (also available directly from the 
author) that contains sample programs 
and a number of ‘1001 procedures"' 
needed to carry out the projects in the 
book. 

Daniel Watt has been involved in education 
as a curriculum developer, elementar y school 
teacher, teacher trainer, and researcher. He 
worked for five years on a series of Logo 
research and development projects as a 
member of the MIT Logo Group. At present 
he is an editor with BYTE Publications and 


contributes regularly to Popular Computing 
and BYTE magazines. 


Learning with Logo is written specifically for 


users o f the version of Logo developed at MIT for 
the Apple If and distributed by Terrapin, Inc. and 
Krell Software, Inc. It contains appendices for users 
of Apple Logo? and ТІ Logo? . 


Available at your bookseller or computer а 


store іп Dec. 1982. Or use coupon for 
1 15-day FREE examination! 


HYT | 
BYTE/McGraw-Hill Book Company 12° 
P.O. Box 400, Hightstown, N.J. 08520 


Please send me LEARNING WITH LOGO 
for 15 days on approval. 


plus postage, handling and local tax, within 15 
days. 


[] Enclosed is my check/money order (including п 


О Bill me. If I keep the book, I will pay forit — B 
қ 


(ах) McGraw-Hill pays postage and handling. 

If I decide not to keepd the book I may return 

it within 15 days for a full refund. 
[1 LEARNING WITH Loco, 514.95 UTER 

(0680570-5) B183 B 
Маи. | 
Address/ Apt if 
City/State/Zip 


Software Review 


Supervyz and Organizr 
Two Menu-Driven Front Ends for CP/M 


Christopher O. Kern 
201 I St. SW, Apt. 839 
Washington, DC 20024 


Supervyz and Organizr are two software products that 
turn Digital Research’s CP/M operating system into a 
friendlier environment for the nontechnical user by 
mediating between the user and the operating system. 
The user sees a menu of available operations and simply 
chooses the one desired. The operating system receives a 
syntactically correct command that is generated automat- 
ically in response to the user's selection. (Supervyz and 
Organizr have a great deal in common, and unless other- 
wise specified, my comments apply to both.) 

CP/M may bethe most widely used disk operating sys- 
tem in the world of microcomputers, but obviously not 
everyone finds it congenial. That's why there is a sub- 
stantial market for books explaining CP/M, and why 
many hardware manufacturers and software vendors feel 
they have to supplement the documentation provided by 
Digital Research. 

For the "naive" user, especially the one who considers 
the computer an appliance rather than a hobby, learning 
CP/M can present a formidable challenge. I recently saw 
this first-hand when I set up a small computer system for 
a friend to use in his political-consulting business. Be- 
cause of the wide variety of CP/M-compatible software, 
I didn't seriously consider any other operating system. It 
never occurred to me that my friend would find it dif- 
ficult to learn how to use the basic system commands he 
needed, such as those for copying a file, changing its 
directory attributes (e.g., making it read-only), dis- 
playing the contents of a disk, or invoking an application 
program with the proper command-line syntax. He did 
have trouble, though, and each foray into his software 
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manuals seemed to confuse him even more. Ultimately, I 
had to provide him with a "cookbook" containing precise 
instructions for each function and program he was likely 
to use. 


What CP/M Demands 

‚ To use CP/M (or any other general-purpose operating 
system), you need to have a reasonably clear idea of how 
the host computer system is organized. At the very least, 
you need to know when a new program must be executed 
to perform a given function, what options are available 
for each program or system command you intend to use, 
and the particular command syntax that is required to 
start each program. The two menu-driven front ends re- 
viewed here make it possible to use CP/M without under- 
standing precisely what is going on. All you have to 
know is what you want the machine to do. 

For example, to copy a file under CP/M, you have to 
understand that copying files is performed by the 
Peripheral Interchange Program (PIP) and that PIP can 
be executed only from the command level of the oper- 
ating system and not from within another program. You 
must also know which options are appropriate (or re- 
quired) for copying the particular file and that the com- 
mand syntax for copying files with PIP is: 


PIP drive:newfile.typ —drive:oldfile.typ[options] 
where drive designates the disk drive on which a file 


resides, oldfile and newfile are file names, typ is a file 
type or extension, and options is a series of single-letter 


What makes 


a streetwise kid 


from New York 
want to help 
rice farmers 

in the tropics? 


Meet Mike Harvey. He’s not 
out to change the world, just 
to understand it a little better. 
And because he thinks that 
underneath all the differences 
people are basically alike, he 
feels he can help. 

It’s what today’s Peace 
Corps is all about. Americans 
from every kind of back- 
ground, of all ages, making а 
commitment to live and work 
with people around the world 
to meet basic human needs. 


You won't be asked to move 
mountains but you'll under- 
stand what volunteers like 
Mike Harvey mean when they 
talk of small miracles. Why 
they want to work hard at a 
challenge unique to the Peace 
Corps. 

Above all, you'll be learning 
something about the world, 
making friends with people 
you can help. And that's what 
life should be all about. 

Forfurther information, 
call toll free 800-424-8580. 

Or write Peace Corps, 
Washington, D.C: 20525. 


Peace Corps 


The toughest job 
you'll ever love. 
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ZENITH DATA SYSTEMS 
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12" Green Screen 


Manitor 180 99 
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Products. 
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е PROVEN PRODUCTS 
e SYSTEM DESIGN HELP 
e BENCH TESTING AND CONFIGURING 


Prices change daily — 
call for current pricing 
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e TECHNICAL SUPPORT STAFF 
The Hottest Printer 


Since You-Know-Who! 

e 20 CPs faster! 

е More Print Contr! eg 

e Greater Graphics ge 
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/ | @ ° 6 Month Limited Warranty 
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3emini-15 Only 564999 List 
CALL FOR OUR SPECIAL PRICE 
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800-854-7635 
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At a Glance 


Name 
Supervyz 


Version 
1.34 


Type 
Menu-driven front end for the CP/M operating system 


Distributor 

Epic Computer Products Inc. 
18381 Bandolier Circle 
Fountain Valley, CA 92708 
[714] 964-7722 


Price 
$150 


Computer 
8080-based machines running CP/M 1.4 or MP/M 1.1 or later 


Documentation 
77-раде manual 


Audience 


CP/M users wanting a simplified command interface to the 
system; dealers, consultants, and other system integrators 


or letter-plus-integer optional parameters that are to be 
passed to PIP. 

If you fail to use the correct command syntax, you're 
likely to be rewarded with a terse error message that 
serves as little more than a visible indication that some- 
thing is wrong. The response that you receive may be 
even more confusing if you try to run the copying com- 
mand from within an application program—e.g., in re- 
sponse to a prompt from a word-processing or account- 
ing program— not realizing that a prompt from an appli- 
cations program is different than a prompt from CP/M. 


Menus 

Supervyz and Organizr simply present you with a 
menu that includes the item "copy a file." They ask you 
for the appropriate disk drives and file names to use. If 
you need help understanding the entries on the menu, 
they supply explanations in response to a question mark 
entered from the keyboard, instead of forcing you to 
search through the system ог application-program 
manuals. (See listing 1.) 

They also divide up the resources available on a par- 
ticular computer system into groups, each of which is 
composed of as many as 10 programs or functions with 
Supervyz and up to 12 with Organizr. Each group is 
presented as a separate menu of related programs, and 
each menu corresponds to one of the major applications 
of the computer system. On a business system, for exam- 
ple, one menu might provide word processing, another 
inventory management, a third might be for payroll, and 
a fourth for accounting. 

Grouping related functions together on a menu in this 
fashion is an important organizational convenience. It 
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At a Glance 


Name 
Organizr 


Version 
2.2.2 


Type 
Menu-driven front end for the CP/M operating system 


Distributor 

The information People 
443 Hudson Ave. 
Newark, OH 43055 
(614] 349-8644 


Price 
$195 (525 for manual only) 


Computer 
8080-based machines running CP/M, requires 48K bytes of 
RAM (random-access memory] 


Documentation 
31-раде user апа Bieten manual 


Audience 
CP/M users who want a simplified command interface to the 
system; dealers, consultants, and other system integrators 


means that you are provided with an explicit reminder of 
what options are available on the computer system to 
perform a given task. Commonly used programs or sys- 
tem commands, such as those to copy files or list direc- 
tories, can appear on more than one menu. This reduces 
the need to flip from one menu to another in the course of 
a session at the computer. 


Menus of Menus 

Both Supervyz and Organizr arrange menus into a 
hierarchy. Any entry on a given menu can invoke a sub- 
menu with 10 or 12 programs (or even sub-sub-menus) of 
its own. In the example used earlier, one of the choices on 
the main menu would be "inventory management." 
Choosing inventory management might lead to a menu 
with choices for updating the inventory, reporting on 
turnover, ordering or recording the receipt of new sup- 
plies, etc. The updating and reporting choices might 
represent individual application programs. But the "new 
supplies" option might lead to a new menu with options 
for writing a purchase order, matching an invoice against 
a previous order, showing how many orders are out- 
standing from, particular supplier, and the like. It might 
also contain a reference to the program for updating the 
inventory. This would be the same program that was ac- 
cessible from the main inventory-management menu, but 
used in a different context: to remind the employee using 
the new-supplies menu to update the inventory when the 
new supplies are received. 

Reorganizing a computer system's resources into а 
hierarchical structure helps clarify the relationship 
among the programs available. This approach is reminis- 
cent of the directory structure of Bell Laboratories' Unix 


This up-to-date Second Edition 

contains: 

ө Over 1,670 pages of revised, 
expanded, and updated text 

ө 550 articles on virtually every 
aspect of the computer sciences 

ө Written by 301 distinguished 
authorities (over 90 experts 
have been added to the list of 
ENCYCLOPEDIA contributors) 

ө Profusely illustrated with over 
500 photos, and over 250 
diagrams, graphs and charts 


4 Good Reasons to Join 


1. The Finest Books. Of the hundreds of books submitted to us each year, only the very 
finest are selected and offered. Morcover, our books are always of equal quality to 
blishers! editions, never economy cditions. 

- Big Savings. In addition to getting the ENCYCLOPEDIA OF COMPUTER SCIENCE 

AND ENGINEERING for $2.95 when you join, you keep saving substantially—up to 30% 
and occasionally even more. (For example, your total savings as a trial member— including 
this introductory o[fer—can casily be over 50%. That's like getting every other book (rec! ) 
3. Bonus Books. Also, you will immediately become cligible to participate in our Bonus 
Book Plan, with savings up to 70% off the publishers” prices. 
4. Convenient Service. At 3-4 weck intervals (16 times per year) you will receive the 
Book Club News. deseribing the Main Selection and Alternate Selections. together with a 
dated reply card. If you want the Main Selection do nothing and it will be sent to you 
automatically. If you prefer another selection, or no book at all, simply indicate your choice 
on the card, and return it by the date specified. You will have at least 10 days to deeide. ІГ. 
beeause of late mail delivery of the News. you should reeeive a book you do not want. we 
guarantee return postage. 


TAKE THE NEW 


ENCYCLOPEDIA 
OF COMPUTER 
SCIENCE AND 
ТЕРЕЛ” СҮ 


When you join the Library of 
Computer and Information 
Sciences. You simply agree to buy 3 
jJ] more books—at handsome discounts— 
within the next 12 months. 


ust published, the ENCY CLOPEDIA OF COMPUTER 
SCIENCE AND ENGINEERING is the most complete 
computer information resource available. Indispensable to 
consultants, business people, data processing professionals, 
and enthusiasts, it is a veritable data base of information оп: 
e Hardware 
e Software 
ө Programming languages 
Artificial intelligence 
Operating systems 
Computer applications 
Personal computing 
and much more! 
The Encyclopedia is organized to make finding 
and using its wealth of information an ease. Articles are 
alphabetically arranged and are cross-referenced to re- 
lated articles and to specific subject matter. The clear and 
expanded appendices include abbreviations, acronyms, 
special notation and terminology, as well as numerical 
tables, (һе mainstay of applied technologies. А complete 
5,000-term index contains references to sub-categories, 
doubles as a computer science dictionary, and is an 
invaluable tool for locating specific information. 
Praise For the First Edition: 
Called **Impressive . .. comprehensive... . well done” by 
Datamation, and “.. .а real treasure cache" by Business 
Management, the new Second Edition promises to eclipse 
Computer Management's statement on the original of 
"There isn't another book like it." 
Send for your free 10-day trial look today. 


The Library of Computer and Information Sciences 
is the oldest and largest book club especially designed for 
the computer professional. [n the incredibly fast-moving 
world of data processing, where up-to-date knowledge is 
essential, we make it easy for you to keep totally informed 
on all areas of the information sciences. In addition, books 
are offered at discounts up to 3096 off publishers' prices. 

Begin enjoying the club's benefits today! 

If the reply eard has.bcen removed. please write to 
The Library of Computer and Information Sciences 


Dept. ?-BN3, Riverside, N.J. 08075 
to obtain membership information and an application. 


operating system, though the Unix system’s generality is 
lacking. Still, as the disk capacity of small computers in- 
creases, a logical arrangement of the programs that are 
available is a significant benefit. It helps you cope with 
complexity. You never have to choose among more than 
a dozen functions. Minimizing the number of options 
confronting you makes each decision easier. 


Speed and Stability 

As you might expect, these programs exact a price for 
the convenience they provide. Extra disk accesses are 
necessary to display new menus or to execute CP/M 


Listing 1: Sample screen displays of the two CP/M front ends. 
Supervyz (listing 1a) is supplied with a menu of file- and disk- 
support functions. Once an entry's number has been selected, 
the appropriate prompts for that function appear. The bottom 
of the screenis reserved for a catalog of the files relevant to the 
function selected. Organizr (listing 1b) provides space for short 
comments about each entry and gives instructions about the 
possible commands for the entry selected. 


(1a) Supervyz 


File and [tisk Surrart Func і сек 
1) Format a Frosram Dist 8) Gory а Systems Area onis 
2) Format a User D35k 7) Inst Recovers: ап” Rerdir 
3 Select fiefault Wis. and User 8) Write-Frotect File(s?) 
4) Cory a file 9) Write-Enable File(s?) 
9) Cary an entire disk 10) Extended Volume Tatle of Coutent. 
(Function О returns ta next hidher menu) 


Flease enter the number of the desired funrctian {0 if nnne ? far hele) I4 1 
Mame.ture of file ta be copied? Г 3 


Etive you are coryins from? OM 
User Area sou are corsins from? ГО Л 
Tirive you are сағчігіч to? Е 2 
New file rame,tyre? (if changed}f 1 


Trefaylt [rive = А Volume Table of Cantents  (VTDC) Defauit User = 0 
1!DIAGNOSE НЕ A 0 Tt DIAGNOSE MNU А 0 ІШІҢ? COM ^ O ta 
(it NISKSUPT НЕ A Ò FIDISNSUFT MNU A 0 МЕЗ COH A о tt 
tren сона о i i FORMAT COM ^ Ф i 4FORMFEEDI COM A 0 it 
i (HELF COM ^ @ ? | HELF HLF A 4$ i i INSTALLZ COH A О 11 
11157254 COM ^ à ı 1AENUSEIEF CON A @ it PIF* COM A о Е: 
| IREA HE А ð ! IREAL24 COH A ф I iFush DOMN-ARROM for morel p 
(1b) Organizr 
LEELLE ZLECLILIELEE LESILE ARAPE EE LEET EA AA DLT EEEE IAIT a e ia E ы 544-524. 
Vh la Office System ВО Function Selection 
LIGAALREIPEIRLIEPIEPIIJBLILIIBIPFPEIIPFPEIPSREILERIRBS ISZALIPIBS LBS PAIRS ibIBPLPISAPDEPEI 

* із - Accounting System (AP, AR, GL, PR, Job Cost, Invoicing ) 
< 22 - BASIC Interpreter (Call MBASIC S interpreter cmd. mode ) 
< 3» - Calculator, Mlerofra (CalcStar Key ";H" for instructions ) 
* 4 - Calculator, Sorcit (SuperCalc spread-sheet calc. system ) 
« 5» - CP/M Command (Execute a CP/M command - use CAUTION) 
* 6» - Data Base System (dBASE II relational DBM command mode) 
€ 7» = File Management (DataStar file entry and maintenance ) 
< 8» — Form Entry Generator (Create new entry forms for MataStar ) 
« 9» - Mailing System (MailSort edit, select/sort NAD file ) 
«10^» - Maintenance Menu (Prepare New Disks, Сору Files, etc.) 
«11» - Planning Language (Target planning language w/spreadsht) 
€12% - Telecommunications (LYNC- Use ®T 5A for menu. ФС to Link) 
«13» - Word Processing (WordStar, MailMerge, SpellStar menus) 
<14> — Finished with this function 
LERSEDULISIFILDIBPPBPLATPFIBPBLIPILIRSEFIBDISLFTDLLSZLAIPBPIJSPESEF] Шш йш} ш FI E Pls ік жа к ши жі жі сін кіс ші іш жі Ll Rr PU жө ки 
Function 2 Туре 
1 Mount FINANCE.DSK on Drive А: 
Command: ORGANIZR 

2 Command: MBASIC 

3 Command: CS 

5] Conmand: SC 

5 Command: ((Type а CP/M command & press «ENTER»)) 

Command: PAUSE- Function Complete 

6 Command: DBASE 

1 Command: DATASTAR 

a Command: PORMGEN 

9 Menu: MAILSORT 

10 Menu: SYSUTIL 

11 Menu: TARGET 

12 Command z LYNC 

13 Commanda WS 


Command # ERA *.BAK 
Commandiz А: 
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commands. It also takes more time to update the console 
display with the contents of each menu than it would to 
display the two characters that make up the CP/M com- 
mand prompt. On a computer that uses floppy disks for 
mass storage, delays between commands are usually 
several seconds longer with Supervyz and Organizr than 
they are with unadorned CP/M. (By the way, neither 
program has a signficant speed advantage over the 
other.) 

A well-designed program should never bring about a 
system crash, and program stability is especially impor- 
tant in software that is designed for inexperienced com- 
puter users. Stability is absolutely crucial for any pro- 
gram that attempts to replace or augment some aspect of 
a computer's operating system. Fortunately, both Super- 
vyz and Organizr seem quite solid. Error recovery is 
smooth, even from errors that cause the premature ter- 
mination of applications programs. 

Both products come with several utility programs in 
addition to the menu-selection program. These utilities 
are used for configuring Supervyz or Organizr for a new 
computer system, creating and displaying menus and 
help messages, displaying disk directories, and the like 
(the expanded Supervyz directory-listing program pro- 
duces a display similar to a public-domain utility avail- 
able from the CP/M User's Group). 


The Displays 

The Supervyz display is more elaborate than 
Organizr's. It uses whatever special hardware features are 
available on the host system's video terminal, such as 
reverse-video and half-intensity fields. When you choose 
an option that requires specific parameters, such as a 
distinct file name to use or which disk drive to search, the 
questions appear in a fill-in-the-blanks format below the 
option list. Additionally, Supervyz provides a window 
just below the parameter field in which a disk directory 
suddenly appears whenever you are asked to supply a pre- 
existing file name (see listing 1a). These features make 
Supervyz very interactive, which gives the impression of 
speeding everything up. 

By contrast, the Organizr display is relatively austere 
(see listing 1b). The sole special terminal-hardware fea- 
ture that it supports is to clear the video screen. Only the 
menu itself is displayed on the terminal. Unfortunately, 
after you choose an option from a menu, Organizr has a 
tendency to show on the screen the CP/M command that 
it generated. Most users would no doubt get used to that 
quirk, though it might be a bit confusing at first. 


Installation 

Both packages come preconfigured to use their intrinsic 
utilities along with the built-in commands and system 
programs common to CP/M, but custom installation is 
required to make use of the specialized application soft- 
ware that is available on a given computer system. This 
will normally be done by the dealer or consultant who in- 
stalls the system for the end user; however, both Super- 
vyz and Organizr provide instructions for end users who 


Z8 is a trademark of Zilog Inc. 


Micromint will put both a computer 


development system and an OEM dedicated 


The Z8 Basic Computer/Controller 
represents amilestonein microcompu- 
ter price- ‘performance. The entire 
computer is 4" by 4%” and includes a 
tiny BASIC interpreter, 4K bytes of pro- 
gram memory, one RS-232 serial port 
and two parallel ports plus a variety of 
other features. The Z8 microcomputer 
boardis completely self-contained'and 
optimized for use as a dedicated con- 
troller. Can be battery operated. Comes 
withover 200 pages of documentation. 


78 BASIC COMPUTER/CONTROLLER 


“ Uses Zilog 28671 single chip mic- 
rocomputer 

“ On board tiny BASIC interpreter 

“ 2 parallel ports plus serial 1/0 port. 

* Just connect a CRT terminal and 
write control programs in BASIC 

” 4K bytes of RAM. EPROM pin com- 
patible 

“ Baud rates 110-9600 BPS 

• Data апа address buses available for 
124K memory апа 1/0 expansion 

• Consumes only 1.5 watts at +5, +12 
& —12v. 


BCCO1 Z8 Basic Computer 


Assembled & Tested .. $199.00 
BCCO2 Z8 Basic Computer 

(jj rr РУНА $159.00 «4 
COMING SOON 


A/D Converter 8 Channelé Bit 
AC 1/0 Board 

• 4 Channel 115Vac inputs 
• 4 Channel 115Vac outputs 
20 MA ADAPTER 


As featured in Ciarcia’s Circuit Cellar, 


for as little as $127. 


78 MEMORY. 1/0 EXPANSION & 
CASSETTE INTERFACE 


The 28 Memory, 1/0 Expansion & 
Cassette Interface Board (Z8 Expan- 
Sion Board for short) allows you to add 
up to 8K of additional memory plus 
three 8-bit parallel ports to your Z8 
Basic Computer/Controller. The mem- 
ory expansion will support any com- 
bination of byte wide RAM memory 
chips or 2716 or 2732 EPROM. The 
cassette interface is 300 baud Kansas 
City Standard (2400Hz/1200Hz). 


ВССОЗ 28 Expansion Board 


w/AK memory .......- $140.00 
ВСС04 Z8 Expansion Board 


w/8K memory . . $170.00 
v 
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78 EPROM PROGRAMMER 


The EPROM Programmet board 
allows you to transfer application pro- 
grams in BASIC or Assembly language 
directly from RAM to either 2716 or 
2732 EPROMS. Requires Z8 Basic 
Expansion Board for operation. 

NOTE: We recommend the higher cur- 
rent UPSO3 ог UPSO4 power supply 
when using the EPROM Programmer. 


BCC07 Z8 EPROM Programmer 
Assembled & Tested 
| ,-. $145.00 


controller in the palm of your hand 


28 SERIAL EXPANSION BOARD 


The Serial ин Board adds an 
additional RS-232C serial port to the Z8 
system. It runs at 75 to 19,200 baud in 
all standard protocols. The 20 ma. cur- 
rent loop.is opto-isolated for reliability 
and protection. 

BCCO8 Z8 Serial Board 

Assembled & Tested ... $180.00 
MOTHER-BOARD 
МВ02 78 Mother Board 

with 5 connectors (Gold) 


Assembled & Tested .... $81.00 


UNIVERSAL POWER SUPPLY 
+5 (9 300 ma. +12 & —12V @ 50 ma. 
UPS01 Assembled and 

Tested ............. : $ 35.00 
БЕЛЕ | ........... $ 21.00 


+5 (2 1amp. +12 & —12V ( 50 та. 
UPSO3 Assembled and 


и ЭРУ $ 60.00 
ЧИЙИН МЇ.......+.. 5 50.00 
78 CROSS ASSEMBLERS 


Me, FROM ALLEN ASHLEY 


| XASO1 For TRS-80 Mod | S 75.00 
XAS02 For TRS-80 Mod IIIS 75.00 
XASU3 For CP/M-8" .... $150.00 


FROM MICRO RESOURCES 
MRO1 СР/М-8” Diskette . $ 75.00 
MRO2 APPLE И СР/М 514° $ 75.00 


MICROMINT INC. 
561 Willow Avenue 
Cedarhurst, NY 11516 


To Order: 

Call Toll Free 
1-800-645-3479 

For Information Call: 
1-516-374-6793 
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want to change their system's configuration or install the 
products. Supervyz has the more complex installation 
procedure (partly because it is the more flexible system), 
but, because it is well automated, it is quite painless. 

As I mentioned earlier, these programs function as 
front ends to CP/M. They translate the menu selections 
made by the operator into standard CP/M commands. 
They do not replace the operating system. The CP/M 
command interpreter is still doing the real work, 
although its operation is mostly invisible to the user. 
Supervyz occupies about 4K bytes of memory at the top 
of the host system's free address space. Organizr does not 
tie up any memory, although the manual says a 48K-byte 
systeni is required. Both programs can be loaded under 
CP/M or set to start automatically whenever the com- 
puter is turned on. 

The amount of disk storage that is necessary to use 
these products will vary with the number and size of the 
menus (and, with Supervyz, the number of help files that 
are needed on a particular system). As distributed, the 
Supervyz package takes up 149K bytes of disk space. 
Organizr's distribution package takes up 31K bytes. Most 
of this distribution software must be kept on-line, and 
both products require that certain CP/M utilities be pre- 
sent on disk. As a rough estimate, I think the practical use 
of either product would require approximately the stor- 
age capacity of a single-density 8-inch disk (i.e., 256K 
bytes). 


Configuration 

Both packages include configuration programs that can 
customize the products for various video terminals. The 
Supervyz configuration process is more elaborate be- 
cause it uses more of the features of the available ter- 
minal. I tested it on a Heath H-19 and a Televideo 950. 
Shading, reverse video, and the use of multiple display 
intensities (on the Televideo) made for impressive and at- 
tractive menu displays. 


YOU'VE JUST а) 
FOUND iim 


Most versions of CP/M allow Supervyz or Organizr to 
be loaded automatically whenever the computer is turned 
on. The Supervyz configuration program will do this for 
some systems, In most cases, however, the installer will 
have to determine the disk track and sector where the 
CP/M command interpreter resides if auto-start is neces- 
sary. In a few implementations of CP/M, such as the one 
for my Heath H-8, none of that is necessary because an 
auto-start feature is provided as part of the CP/M BIOS 
(basic input/output system). 

These are well designed products, and it is a pity that 
their documentation does not come up to the high quality 
of the software. Both user’s manuals are badly written 
and somewhat disorganized. Neither has an index. Despite 
their failings, both manuals will probably be adequate for 
the average end user, because in most cases the system 
will be configured by a professional and, once it is in- 
stalled, it should rarely be necessary for the end user to 
refer to the written documentation. A computer system 
that is designed around these software packages will 
pretty much explain itself. 


Conclusions 

Supervyz and Organizr provide a simple, menu-driven 
environment for the CP/M operating system. They make 
CP/M accessible to inexperienced computer users; no 
knowledge of CP/M command syntax is necessary. 

Both Supervyz's and Organizr’s menus group com- 
puter-software resources into a hierarchy of functions. 
On computer systems that are used for multiple applica- 
tions, this helps the user decide how to perform a given 
task. 

These programs are well designed and stable, but both 
require extra disk accesses that slow down CP/M some- 
what. 

Supervyz and Organizr can be installed by either a sys- 
tems integrator or an end user, although installation re- 
quires some knowledge of CP/M.m 
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PC/FORTH" 


Complete FORTH program development systems 
for the IBM® Personal Computer. Packages 
include interpreter/compiler with virtual memory 
management, line editor, custom screen editor, 
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access modules, and mony demonstration pro- 
grams. 150 page user manual $100.00 
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Programming Quickies 


High-Speed Pascal Text File I/O 


K. Brook Richan 
371 West 1670 S. 
Provo, UT 84601 


James S. Rosenvall 
2488 North 930 E. 
Provo, UT 84604 


As avid fans and teachers of Pascal, we tell people to 
change standard Pascal commands if they don’t like 
them. One way to do that is to create commands through 
user-defined procedures which can then be placed in a 
library. Using this technique, we developed procedures 
that solve a text file input/output (I/O) speed problem іп 
Apple Pascal. 


Background 

In the course of our work with Apple Pascal over the 
last two years, we began using the Pascal Editor for some 
of our word-processing needs. We wrote a text-printing 
program to format text files with pagination, headings, 
underscoring, and so on. Eventually, what started as a 
very simple tool acquired some rather sophisticated 
features. Still, the program ran slowly. We assumed our 
programming technique was responsible for the problem. 
At the same time, we were aware of speed problems in 
the Apple implementation of the READLN command on 
text files. 

In an attempt to explore the problem, we wrote a small 
test program to examine the speed of the standard Apple 
Pascal text file I/O commands READLN and WRITELN. 
After experimenting with the program, it became obvious 
that the speed of our printing program was heavily in- 
fluenced by READLN and WRITELN. As a result, Brook 
Richan wrote a sequence of procedures (see listing 1) to 
replicate the function. of the RESET, REWRITE, 
READLN, WRITELN, and CLOSE commands on text 
files. А test program using these new procedures ran ап 
astounding 874 times faster than the program that used 
the standard commands. 


Technique 
To implement our procedures, we chose to functional- 
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ly replicate the standard Pascal I/O commands (see table 
1). We also made the calling parameters compatible with 
the standard Pascal commands. We used the following 
features in the fast I/O procedures: 


A. File Variables: When a file is declared in the VAR sec- 
tion of a Pascal program, space is allocated (on the stack) 
for control information about the file. Because we 
wanted to override Pascal's method of reading text files, 
we declared our own file of type FILE. That enables 
Pascal to perform low-level, high-speed BLOCK I/O. 

B. TYPE Statements: In order to functionally replicate 
standard Pascal I/O commands, it was necessary to 
define a special I/O buffer for use in the fast I/O pro- 
cedures. We defined a record that consists of a file 
variable, a file buffer, a character count, an end-of-file 
status, and a mode status. Because Pascal will not allow 
the definition of a file variable within a record type, it 
was necessary to define the TYPEstatement in the follow- 
ing manner: 


TYPE BUFTYPE - PACKED ARRAY [1..1025] of CHAR; 
FILETYPE = RECORD 
BL: AFILEOFTEXT; 
BUF: АВОЕТҮРЕ 
CURPTR: INTEGER; 
ENDOFFILE: BOOLEAN; 
LASTMODE: (WRITEMODE, READMODE); 
END; 


In the above statement, BUFTYPE is the size of the 
page used by the Apple Editor +1. 


There are some subtle maneuvers here. We circum- 
vented the file-reference problem by defining a pointer to 
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Programming Ошіскіез 


Calling Parameters 


RESET (file variable, file name) 

FASTRESET (FILETYPE variable, file name) 

REWRITE (file variable, file name) 

FASTREWRITE (FILETYPE variable, file name) 

READLN (file variable, string)* 

FASTREADLN (FILETYPE variable, BIGSTRING variable) 
WRITELN (file variable, string)* 

FASTWRITELN (FILETYPE variable, BIGSTRING variable) 
CLOSE (file variable, command) 

FASTCLOSE (FILETYPE variable)** 


*Only one of several variations of the verb. This happens to be 
one of the forms most commonly used with text files. 
* *We have chosen to use the CRUNCH option of the CLOSE if the 
last action was a write and a LOCK if the last action was a read. 


Table 1: А comparison of calling parameters. The standard 
version is on top; the high-speed equivalent is below. 


a file variable (FILEOFTEXT). However, PASCAL will 
also not allow a pointer to a file to be declared. To get 
around this restriction, we defined a pointer to a file that 
has not yet been declared. Therefore, this TYPE state- 
ment must follow the above FILETYPE declaration: 


FILEOFTEXT - FILE; 


Because reading and writing strings longer than 80 
characters may be desired, the following type is defined: 


BIGSTRING = STRING [255]; 


C. Heap Allocation and Pointers: The fast I/O pro- 
cedures use heap allocation for a data buffer and file 
variable. Because both the data buffer and the file 
variable are on the heap, pointers are needed for access to 
the data in the variables. The variable BUF in the 
FILETYPE record is a pointer to the data buffer. The 
variable FL is a pointer to the file variable. 

D. Block I/O: If you are willing to pay the price in slight- 
ly increased code complexity, you can increase I/O speed 
substantially by using block I/O (BLOCKREAD, 
BLOCKWRITE) for reading and writing files. That 
technique was an absolutely essential ingredient in the 
success of our fast I/O procedures. 

E. Variable Declaration: An example of the variables 
needed to call READLN and WRITELN is as follows: 


VARF: FILETYPE 
5: BIGSTRING 


These procedures should substantially increase the 
speed of your Apple Pascal programs. And, of course, 
they are compatible with UCSD Pascal. 8i 
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Listing 1: Fast input/output procedures include FASTRESET, 
FASTREWRITE, FASTREADLN, and FASTCLOSE. Two 


demonstrations included at the end of the listing show the speed 


of the FASTREADLN апа FASTWRITELN procedures. 


PROGRAM FASTIODEMO; 


TYPE 

(enttsenes ket 4200295009040» hyATNÉUVParatttTUSTE Ot 9o$904209090tT2é49daad5i3) 
(% “) 
(~ ТҮРЕ STATEMENTS +) 
(* * 


(* TYPEs for FASTRESET, FASTREWRITE, FASTREADLN and FASTCLOSE 2 

E 

(HERO HERE HEHE ARTE ROEHERH HEHEHE AA ARRERR EEA EHNA RA AE ETAL E TEEN HEH) 
BIGSTRING 


BUF TYPE 
FILETYPE 


= STRING[2 55 J; 

= PACKED ARRAY[1..1025] OF CHAR; 
z RECORD 

ЕТ: PILEOPTEXT; 

BUF: BUFTYPE: 

CURPTR: INTEGER: 

ENDOFFILE: BOOLEAN; 

LASTMODE:  (WRITEMODE, READMODE ) : 


END; 
FILEOFTEXT = FILE; 
VAR 


(* Variables used in the demo at end of program *) 
(*----- *) 


FASTFILE: FILETYPE: 
I: 


INTEGER; 
S: BIGSTRING; 
RF: TEXT; 
FN: STRING; 
STRINGI: STRING; 
CH: CHAR; 
OLDFILE: TEXT: 


(&*€t9o*otst*tttdotvwttt EERE EERE ARATE EAE EEA turn тоз аттат tt RENE tut) 


Ы PROCEDURES “) 
(> =) 
{* PROCEDURES for fast I/O on TEXT files t) 
ж Li 


(Stee eee ee ee eee ee ee eee eee eee eee eee eee eee sete еее а ваа ERES) 
PROCEDURE FASTRESET(VAR Е: FILETYPE: FILENAME:STRING); 


(* Do a 'RESET' for „на file (open existing file) *) 
C- * 


BEGIN 
(* Allocate the FILE variable on the heap *) 
НЕМ (ЕТ): 


(* Allocate the data buffer оп the heap “) 
NEW( BUF); 


(* Initialize the FILE variable to binary zeroes *} 
FILLCHAR (FL, SIZEOF ( FILEOFTEXT ) ,.CHR(O)): 


(* Initialize the data buffer to binary zeroes *) 
FILLCHAR(BUF, SIZEOF ( BUFTYPE) , CHR(O)):; 


(* Turn off run-time I/O error checking *) 
(*$r-*) 


(* Try to open the file *) 
RESET (FL, FILENAME); 


(* Check for I/O error *) 
IF IORESULT«?*O0 THEN 
BEGIN 
(* Can not open the file, set the HEAP pointer back to 
what it ман before entering this procedure: then exit *) 

RELEASE(FL): 

EXIT(FASTRESET ): 

ND; 


(* Read the first 2-block data page. Ignore the 156 2-block header *) 
1: =BLOCKREAD (FL, BUF, 2,2); 


(* Turn run-time I/O error checking back on *) 
(%5Іж%) 


(* Set ENDOFFILE to TRUE if not able to read the blocks *) 
IF (1<>2) OR {IORESULT<>0) THEN 

ENDOFFILE : - TRUE 
ELSE 

ENDOFFILE : -FALSE: 


(* Initialize read flags and buffer pointer *) 
LASTMODE : =READMODE ; 
BUFÍ1025]:-zCHR(123): 
CURPTR: гі: 
END; 
END; 


PROCEDURE PASTREWRITE(VAR Е: FILETYPE; FILENAME:STRING): 


(* Do a 'REWRITE' for a TEXT file (open new file) *) 
(%------------....... *) 
VAR I: INTEGER; Listing 1 continued on page 458 
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Programming Quickies 


Listing 1 continued: 


BEGIN 
WITH F DO 
BEGIN 
(* Allocate FILE variable on the heap and initialize it *} 
NEW( FL): 
FILLCHAR(FL,SIZEOF(FILEOFTEXT),CHR(O)): 


(* Allocate data buffer and initialige it to binary zeroes *) 


NEW( BUF ); 
PILLCHAR (BUF, SIZEOF( BUFTYPE ) , CHR(O )); 


(* Try to open the file *) 
(*$1-*) 
REWRITE(PL,FILENAME); 


(* Check for errors *) 
IF IORESULT«»O THEN 
BEGIN 
(* Free the heap space if an error occured *) 
RELEASE( FL); 
EXIT (FASTREWRITE); 
END; 


{* Write out two-block header %) 
I: =BLOCKWRITE (ЕІ, BUF, 2); 
IF (І<>2) OR (IORESULT «*»0) THEN 
BEGIN 
(* Set ENDOFFILE if cannot write blocks *) 
ENDOFFILE : eTRUE; 
EXIT(FASTREWRITE): 
END; 


із?) 


(* Initialize flags and — M *) 
ENDOFFILE : xPALSE; 
LASTMODE :=WRITEMODE; 
CURPTR:2z1; 
END; 
END; 


PROCEDURE FASTREADLN(VAR FP:FILETYPE: VAR 5:BIGSTRING); 


(“-.-----------------т?) 


(f Do a ‘READLN‘ on a TEXT file *) 


18---....-......--...ж) 


VAR І,МВК: INTEGER; 


BEGIN 
(* Initialize input string to null *} 


5:=''; 


WITH Е DO 
BEGIN 
(* Check for need to read the next data page *) 
IF (BUF[CURPTR]=CHR(O)) OR (CURPI'R>1024)} THEN 


BEGIN 
(* Read the next page *) 
(*SI-*) 
NBK: zBLOCKREAD(FL, BUF, 2); 
(*SI**) 


(* Set ENDOFFILE to TRUE if cannot read any more blocks *} 
IF (NBK*»2) OR (IORESULT<>0) THEN 
BEGIN 
ENDOFFILE :=TRUE; 
EXIT(PASTREADLN); 
END 
ELSE 


(% Set buffer character count to beginning of the new buffer %) 
CURPTR:=1; 
END; 


(* Expand the space compression *) 
IP BUF[CURPTR]sCHR(16) THEN 
BEGIN 
CURPTR: CURPTR*1 : 


(* Turn run-time range checking off *) 
(*$R-*) 


(* Fill first part of string with specified number of blanks *) 
FILLCHAR(S[1], ORD(BUF[CURPTR])-32,CHR(32)]): 


(* Set the string length *) 
S[0 ]; -CHR(ORD(BUFLCURPTR1)-32); 


(* Turn range checking back on *) 
( *SR**) 
CURPTR:=CURPIR+t1; 

END; 


(* Scan for the next carriage return *) 
: =SCAN(1026-CURPTR, =CHR(13),BUFLCURPPR]));: 


(* Allow for lines of more than 255 characters %) 
IP ІН,ЕМСОТН(5)>255 THEN 
1: =255-LENGTH (S ): 
(* Move data from buffer to the string and set string length *) 
(*5R-*) 
MOVELEFT( BUP[CURPTR], SLLENGTH (5 )*1 ), I); 
5[0]: »CHR (LENGTH (S )*I ); 
(*SR+*) 
(* Increment character count and set mode flag *) 
CURPTR: =<CURPPRtI+1; 
LASTMODE : xREADMODE ; 
END; 


PROCEDURE FASTWRITELN(VAR F:FILETYPE; S:BIGSTRING); 


(%----------- ------ --%) 


M Doa 'WRITELN' So files “) 
mm i mi i lig cg * 


VAR I,NBK: INTEGER; 
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(* Insert a carriage return at end of string *) 
S: *CONCAT(S,' '); SILENGTH(S)I:-CHR(13); 


(* Do space compression at first of string *) 
IF LENGTH(5)»2 THEN 
BEGIN 
(* Scan for first non blank *) 
I:sSCAN(LENGTH(S),«»' ",5Г11): 
IF І>2 THEN 


BEGIN 
(* Compress space with DLE character and delete blanks *) 
S[1J:sCHR(16); 
S[2 J: =CHR({32+I); 
DELETE(S,3,1-2); 
END; 
END 
ELSE 
1:20; 
WITH F DO 
BEGIN 


LASTMODE : * WRITEMODE ; 


(* See if buffer is full and needs to be written *) 
IF LENGTH(S)»1024-CURPTR THEN 
BEGIN 


(* Write current blocks out *) 
(*SI-*) 
NBK: =BLOCKWRITE( FL, BUF, 2): 
(*S1«**) 
(* Check for no more room on the file *) 
ІР (NBK«»2) OR (IORESULT«»0) THEN 
BEGIN 
ENDOFPILE:#=T RUE: 
EXIT ( FASTWRITELN); 
END; 


(* Move zeroes to the new buffer *) 
FILLCHAR(BUP,SIZEOF(BUFTYPE),CHR(0)): 
CURPTR:71:; 

END; 


(* Put string in buffer %) 
MOVELEFT(S[ 1), BUFLCURPTR J, LENGTH (5)); 
CURPTR: =CURPI'R+LENGTH (5 }; 
END; 
END; 


PROCEDURE FASTCLOSE(F: FILETYPE); 


ааа йе. эске ы ЕЕЕ *) 
(* Doa 'CLOSE' for TEXT files *) 


VAR HEAPPTR: INTEGER; 
I: INTEGER; 


BEGIN 
(* Write last buffer if in 'WRITE' mode *} 
IF (LASTMODEsWRITEMODE) AND (CURPIR»1) THEN 
BEGIN 
(%51-%) 
: =BLOCKWRITE (FL, BUF, 2}: 
(*SI+*) 
END; 


{* Close file *) 

IF LASTMODE=WRITEMODE THEN 
CLOSE (PL, CRUNCH) 

ELSE 
CLOSE (FL, LOCK); 


(* Release file space if nothing else on the heap *) 
MARK(HEAPPTR ); 
IF ORD(HEAPPTR)-ORD(FL)eSIZEOF(FILEOFTEXT )+SIZEOP( BUFTYPE ) THEN 
RELEASE (FL); ' 
END; 
END; 


{PoP eee eee eee eae eee eTe eee еалеететеетететеаетаеаеаеаеетаезжтж) 

(* e 

E END FAST 1/0 PROCEDURES т) 
ж 


* 
(e4*t*t*etttuatt*tbutttttutuwhtt tk ttt hia AR NRRTRVTURVRRRTRTtttttttR) 


(fd RRAEATEATERRERERARERERRERRERRTOERRRERTRETATERREARTAOERERRRTTATESAEAS) 
(* *) 
(* EXAMPLE ОЕ CALLING PAST T0 *) 
* “) 


(базевезяеейбеететажейаейтейаетейкеленедфейлеейатітӛйтейлегтекшент) 


BEGIN 
WRITE('INPUT FILE: '): 
READLN ( FN); 
(езетаттейжейееейее?) 
(* 4) 
(* READ 4) 
(* * 
(еетежежейетететежете) 
(*----- ------- “) 
(* Demo showing speed of READLN оп TEXT file *) 
(#-е--------—- - 
( *$1 -*) 
RESET (OLDPILE, FN); 
(“51%%) 
IF IORESULT«»0 THEN 
BEGIN 


WRITELN('IO ERROR’); 
EXIT (PROGRAM); 
END; 


Listing 1 continued on page 460 
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Televideo 925 Terminal 729.00 * Elmont Ме 7700 hours | Ч 95 
аты шт я Erasos all UV EPROMS (2716, 2732, 2516, 2532, elc.) 
idata rinter а É 
Godbout/CompuPro Ram 17-64K ұйыды 
static Ram A & T 389.00 INDUSTRIAL MODEL 
NorthStar Advantage or Horizon A& T 2629.00 QUV-T8 / 2N 
Tandon TM100-2 DS/DD (48TPI) disk $68.95 
drive for IBM PC & others 279.00 WITH TIMER AND 
Morrow MicroDecision Р.С. Call SAFETY SWITCH 
WordStar/SpeelStar/MaiiMerge 8 inch QUV-T8 / 2T 
8086 versions available 626.00 $97.50 
SD Systems Expandoram Il Kit w/o Ram 179.00 ———Á— 
3M Scotch Сакава 55/00 5'A" box ti ale INTELLIGENT 
Verbatim DS/DD 5'4" diskettes box of 
Cromemco Computer System 1 65-1 3396.00 PROGRAMMER 
Godbout/CompuPro Spectrum Color Graphics 225.00 STAND ALONE 
4 RS-232 
VISIT OUR SHOWROOM - Hrs. - 9:00 A.M. - 5:30 P.M. M—F RELIABLE 


ж EASY COPY (No external 
equipment needed) 


PROGRAMS: 2508, 2516, 2532, 2716, 27616, 27032, с 
2732A, 2758, 8748, 8749H, 8748H IBM PC. TRS: 80, APPLE, СРМ. 


OPTIONAL MODULES: 2564, 2764, 8755A, 8741 FLEX, TEKTRONICS, М05 


Subject to Available Quantities e Prices Quoted Include Cash Discounts. 
shipping & Insurance Extra. 


We carry products (гот al! Major Manufacturers 


* STANO ALONE, CRT, OR COMPUTER CONTROL MCS -48 
x UPLOAO/OOWNLOAO IN MOTOROLA OR INTEL HEX FORMAT 
x MICROPROCESSOR BASED ж 4 K INTERNAL RAM ROGRAMMIN 
x 90 (АҮ PARTS & LABOR WARRANTY ON ALL PRODUCTS PRICE INCLUDES 
PERSONALITY MODULE 
SOON TO BE RELEASED: 
PROMPRO-8 128K Version 5689. $489.00 


14425 North 79th Street, Suite B 

Scottsdale, Arizona 85260 
Sales 800-528-3138 
Technical 602-991-7870 


781W.OAKLAND PARK BLVD. * FT. LAUDERDALE. FL 33311 


Phone Orders (305) 776-5870 е Tel. # as of 1/1/1983 (305) 974-0967 
: TWX: 510-955-9496 
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Circle 477 on inquiry card. 


Programming Quickies 


Listing 1 continued: 


WRITELN; 
WRITELN(CHR(7),'PRESS KEY TO START STANDARD TEXT FILE READING'); 
READ (KEYBOARD, CH); 


READLN (OLDFILE, 5); 
WHILE NOT EOF(OLDFILE) DO 
BEGIN 
WRITELN (5); 
READLN (OLDFILE,S); 
ЕМІ) 
CLOSE(OLDFILE, LOCK); 


a *) 


FASTRESET({FASTFILE, FN); 
IF IORESULT«»0 THEN 
BEGIN 
WRITELN('IO ERROR'); 
EXIT (PROGRAM) ; 
END: 


WRITELN; 
WRITELN(CHR(7),'PRESS KEY TO START FAST READ'); 
READ(KEYBOARD, CH); 


PASTREADLN(FASTPILE,S): 
WHILE NOT FASTFILE.ENDOFFILE DO 
BEGIN 
WRITELN(S}; 
FASTREADLN(FASTFILE,S): 


END; 

FASTCLOSE(FASTFILE):; 
шылы ыы а 
г“ ж) 


(* WRITE е) 
E * 
(жетте елена ате \ 


WRITE('OUTPUT FILE: *); 
READLN (FN); 


|L—— Ё 


(* Open a file named the user specified name with a 'S'! in front to 
indicate 'standard' way of doing TEXT I/O *) 

(*$1-*) 

REWRITE (OLDFILE,CONCAT('S',FN)): 


IT'S YOUR MOVE 


, MAKE IT NOW 


CARTRIDGE RIBBONS FOR EPSON 
MX-80 MX-100 


$7.99 EA. $89.99 DOZ.1$12.95 EA. $139.86 DOZ. 


< MINIMUM ORDER 4 MX-80 OR 3 MX-100 


MEMOREX DISKETTES 


cA SINGLE SIDE-DUAL DENSITY 


10 for $27.99 
ZIP PACK RELOAD RIBBONS | 


FOR: NEC 8023, C. ITOH, & APPLE PRINTERS 


$7.99 EA. $89.99 DOZ. 
LABEL SPECIAL- $2.99/K (вк Min) 


| ACROSS Зх "ful CONTINUOUS LABELS 


ALL ABOVE PRICES INCLUDE SHIPPING 


“Той Free 800-343-7706 NEC Ma 617-963-7694 


Order Desk Open Mon.-Fri., 9:00 AM-7:00PM Eastern Time 
51 Diauto Drive, Randolph, Ma. 02368, Post Office Box 103 
Mass. Residents Add 5% Sales Tax 


460 January 1983 € BYTE Publications Inc 
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(*S14*) 
IF IORESULT<>0 THEN 
BEGIN 


WRITELN('IO ERROR'); 
EXIT (PROGRAM) ; 
END; 


WRITELN; 
WRITELN(CHR(7),'PRESS KEY TO START STANDARD TEXT FILE WRITING‘); 
READ(KEYBOARD, CH): 


FOR І:=1 TO 50 DO 
BEGIN 
WRITE('.*'); (* Write a dot to show action on the screen *) 
WRITELN(OLDFILE,'RECORD NUMBER ',1:2,' ABCDEFGHIJKLMNOPQRSTUVWXYZ *}; 
END; 


WRITELN(' DONE'); 


CLOSE (OLDFILE,LOCK); 


(* Open a file named the user specified name with a 'F' 
indicate 'fast' way of doing TEXT I/O *) 
FASTREWRITE(FASTFILE, CONCAT('PF',FN)): 
IF IORESULT«»0 THEN 
BEGIN 
WRITELN('IO ERROR'): 
EXIT (PROGRAM) ; 
END: 


in front to 


WRITELN; 
WRITELN (CHR(7),'PRESS KEY TO START FAST WRITING'): 
READ(KEYBOARD, CH); 


FOR І:-1 TO 50 DO 
BEGIN 
WRITE('.'): (* Write a dot to show action on the screen *) 
STR(I,STRINGI); 
WHILE LENGTH(STRINGI )<2 DO 
STRINGI: =CONCAT(' ',STRINGI); 
FASTWRITELN (FASTFILE, ONCAT('RECORD NUMBER ',STRINGI, 
' ABCDEFGHIJKLMNOPQRSTUVWXYZ ‘)); 


END; 
WRITELN(' DONE'); 
FASTCLOSE (FABTFILE); 
END. 


a message 
to our subscribers 


From time to time we make the BYTE subscriber list 
available to other companies who wish to send our 
subscribers promotional material about their products. We 
take great care to screen these companies, choosing only 


|| those who are reputable, and whose products, services ог 


information we feel would be of interest to you. Direct 
mail is an efficient medium for presenting the latest personal 


| computer goods and services to our subscribers. 


Many BYTE subscribers appreciate this controlled use of 
our mailing list, and look forward to finding information of 
interest to them in the mail. Used are our subscribers' 
names and addresses only (no other information we may 
have is ever given]. 


While we believe the distribution of this information is of 
benefit to our subscribers, we firmly respect the wishes of 
any subscriber who does not want to receive such 
promotional literature. Should you wish to restrict the use 
of your name, simply send your request to the following 
address. 

BYTE Publications Inc 

Attn: Circulation Department 

70 Main St 

Peterborough МН 


03458 


Circle 166 оп inquiry card. 


Edix + Wordix has word processing 
features that our competitors are 
still dreaming about... 


$390 buys the whole dream. 


Edix Editing Features 
Up to 4 screen windows 
Up to 12 file buffers 
Top-to-bottom and Auto hyphenation 
side-to-side scrolling. Multi-line headers and 
Regular expression footers 
searching and translating Multi-column layout 
Intra- and inter-buffer Powerful macros 
moving and copying Data file access 


Online help 
' Requires 128K IBM PC 
Online tutorial Edix alone: $195 


EMERGiNG 


TECHNOLOGY 
2031 Broadway Boulder, Colorado 80302 303 447-9495 


For more information, or to place an order, 
call toll-free 800-782-4896. 


TM 'Irademark of Emerging Technology Consultants, Ine. 


Wordix Formatting Features 
Auto footnotes 
Auto table of contents 


LIFE ISN'T 
CHEAP. 


SHARE 
THE COST OF 


LIVING. 


GIVE TO THE AMERICAN CANCER d 


"ырды ConP up, hrh ata AR, МЕ 


Circle 25 on inquiry card. 


- All the STORAGE 


and 
All the SOFTWARE | 
you ever wanted on the IBM-PC, 
IN ONE INTEGRATED PACKAGE: 


Complete 
Integrated 
Accounting 
system: 


ө Perfect Writer 


e Perfect Speller fi 
e A/P 
e A/R 


н А => 
ә Inv. EI y 


e Perfect Filer 
e Perfect Calc 


5 MB HARD DISK 
plus LISTED SOFTWARE 


$2,995. cd 


And then | 
- there | 
were none. ] 


The list of already extinct animals 
grows ...the great auk, the Texas gray 
wolf, the Badlands bighorn, the sea mink, 
the passenger pigeon... 

What happens if civilization 
continues to slowly choke out wildlife 
species by species? 

Man cannot live on a planet unfit for 
animals. 

Join an organization that’s doing 
something about preserving our 
endangered species. Get involved. Write 
Һе National Wildlife Federation, 
Eb Department 105, 1412 16th 
Ge, Street, NW. Washington, 
е2 [3C 20056. 

It's not too late. 
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Foreword by 
Douglas Hofstadter 


lllusion.. .calligraphy...visual 
magic—Scott Kim's new 
book, Inversions, delights the 
eye and enchants the mind. 
Filled with intriguing designs, 
words that read the same 
right-side up and upside down, 
words-within-words, and 
unexpected symmetries, these 
compositions create a fresh 
way to look at the alphabet. 
The text includes the visual 
principles of symmetry, letter- 
ing, and problem solving that 
are basic to these images. The 
author also draws parallels to 


ISBN 0-07-034546-5 


over 50 illustrations 


BYTE Books 
70 Main St., 
Peterborough, N.H. 


INVERSIONS 


a catalog of calligraphic cartwheels 


i Backword by 
by Scott Kim Jef Raskin 


ж- 


related exercises in регсер- 
tion in such diverse areas as 
art, music, word play, and 
mathematics. Scott Кіп 5 
original inversion designs first 
appeared in Omni magazine, 
! ^ inspiring an overwhelming 

е reader response. An 
| | irresistible challenge, invertible 
writing appeals to everyone 


"Kim is the Escher-of-the alphabet. He has created who loves beauty in 

a new art form that blends beauty and ingenuity and mathematics and design. 

has made it so clear to us that we can try it Scott Kim is a doctoral stu- 
ourselves if we so desire. 1с may well become the dent in Computer Science at 


| f li P i 4 | 
new amusement of the literate Issac Asimov Stanford University. 
"Scott Kim has perfected a personal art form—one 
with grace, elegance, subtlety, and sürprises.'' 
Douglas Hofstadter, author | 
Gédel, Escher, Bach: an Eternal Golden Braid $ 8 9 5 


"sure to dazzle and delight anyone to whom 
writing is dear." 
The New York Times Book Review 


"Scott Kim's Inversions...is one of the most 
astonishing and delightful books ever printed." 
Martin Gardner Scientific American 


News апа Speculation about Personal Computing 
Conducted by Sol Libes 


Н. от Rumors: Next 
month, Epson is expected to 
introduce the FX-80, the re- 
placement for the MxX-80 
dot-matrix printer. The 
МХ-80 had captured an esti- 
mated 40 percent of the 
world market for low-cost 
printers. The FX-80 is ex- 
pected to operate at a much 
higher speed and will in- 
clude some new features. 
Epson also plans to unveil a 
new low-cost printer some- 
time soon.... It’s rumored 
that Hewlett-Packard will 
soon introduce a more 
elaborate version of its 
HP-75 portable computer. 
... This year, expect to see 
the merger and acquisition 
of several software com- 
panies....A version of 
Microsoft’s Xenix operating 
system (itself a version of 
the Unix operating system 
created years ago at Bell 
Laboratories) is reportedly in 
development for the IBM 
Personal Computer. Inciden- 
tally, two single-user Unix- 
like packages are already 
available for the IBM Per- 
sonal Computer, as previous- 
ly reported in this column 
(see the October 1982 BYTE, 
page 456)....ТІ (Texas In- 
struments) is expected to in- 
troduce a family of hand- 
held and portable micro- 
computers, starting with an 
under-$100 unit, during the 
first quarter of this year. 
... Mattel, which introduced 
a personal computer two 
years ago that had а less- 
than-sensational impact on 
the market, is expected to 
make a second attempt this 
year....Analysts аге рге- 
dicting the imminent іпіто- 
duction of a 100-megabyte 
5%-inch Winchester-type 
hard-disk drive. The greatest 
capacity presently available 
is 80 megabytes. . . . Sony is 
expected to introduce short- 


«== Circle 504 on inquiry card. 


ly а 16-bit system using 
CP/M. ... Expect the follow- 
ing Japanese companies to 
introduce 16-bit systems into 
the U.S. this year Mit- 
subishi, Sord, Toshiba, Mat- 
sushita, Hitachi, and Sanyo. 
Most are expected to be 
software compatible with 
the IBM Personal Computer. 


Tn Changing Scene: 
Last year marked a dramatic 
change in the personal com- 
puter market: what was once 
a hobbyist-dominated mar- 
ket is now geared primarily 
toward businesses. In the 
early and mid 1970s, per- 
sonal computer use wa: 
dominated by people inter. 
ested in experimenting іп 
hardware; they formed 2 
small and determined group 
that pioneered the field. The 
late 1970s saw the introduc- 
Поп of integrated hard- 
ware/software systems suck 
as the Radio Shack TRS-80, 
the Commodore PET, anc 
the Apple Il, as well as аг 
emphasis shift toward the 
software experimenters, whc 
were still primarily hobby: 
ists. 

Last year saw persona 
computer sales move wel 
past the billion-dollar mark, 
large and  wellestablishec 
companies such as IBM anc 
DEC (Digital Equipment Cor- 
poration) entered the mar 
ket. Personal computers nc 
longer make up one тагКе! 
but several, with product: 
ranging from the low-cost, 
appliance-type computer: 
being merchandised like any 
other appliance to сот: 
puters intended for smal 
businesses and to the work: 
stations sold by the hun 
dreds to the larger busi 
nesses. 

The hobbyists are stil 
there, and their numbers are 


zrowing, but now they are a 
ninor factor in the industry 
hey created, just as the 
'adio amateurs are long for- 
zotten for the industry they 
created and pioneered. Al- 
though | am amazed at what 
we are doing with micro- 
computers today, | still oc- 
casionally look back with 
‘ender feelings to the early 
Jays, to the camaraderie of 
10bbyists helping опе an- 
other to learn and explore 
ogether. | wonder about the 
jig, competitive, impersonal 
ousiness that personal com- 
outing is becoming. 


— News: |t is 
estimated that over 600,000 
Sinclair ZX81 and Timex/ 
sinclair 1000 computers 
nave been sold-already and 
hat the total may reach 1 
million by year-end. About 
40 percent of the sales were 
in the U.S. This month 
Sinclair will cease all mail- 
order sales of the ZX81 in 
North America, and the 
computer will be available 
only as the Timex/Sinclair 
1000. The agreement be- 
tween Sinclair and Timex 
called for all mail-order 
sales to cease when sales of 
the Timex/Sinclair 1000 
reached 75,000 units. The 
mail-order sales included 
both those sold directly by 
Sinclair and those sold by 
American Express. It’s esti- 
mated that American Ex- 
press sold some 70,000 units. 
Timex will pay Sinclair a 5 
percent royalty on all hard- 
ware and software sold. The 
Timex/Sinclair 1000 has a 
$100 list price, but | have 
already seen the unit dis- 
counted to $79.95. Sinclair 
continues to sell it outside 
North America. 

The Sinclair Spectrum 
computer, which | covered 


in an earlier column (see the 
September 1982 BYTE, page 
490), is expected to be intro- 
duced shortly in the U. S. It 
has been available in Eng- 
land for over seven months; 
however, the under-$100 
disk-drive announced for it is 
still not available. Sinclair is 
expected to sell the 16K-byte 
Spectrum initially through 
mail order in the U. S; the 
price wil be well under 
$200, as competitive units 
already sell for $200 or less. 
A 48K-byte version is ex- 
pected to sell for about 
$275. The Spectrum is sell- 
ing extremely well in the 
United Kingdom and has a 
typical back-order delay of 
three months. Sinclair is also 
expected to introduce its 
flat-screen television into 
the U. S. this spring. 


есектер News: 
Commodore is believed to 
be ready to introduce a 
3-inch micro-floppy-disk 
drive for the VIC-20; the unit 
is being manufactured іп 
Hungary and will store 150K 
bytes of data. The drive is 
also expected to appear in 
products from Tandy and 
possibly Apple. Commo- 
dore's new 16-bit micropro- 
cessors appear to have run 
into some development 
snags; there still is no word 
on when samples will be 
available. 

Commodore's new C64 
computer, which the com- 
pany is promoting heavily in 
magazine advertisements, 
reportedly offers a CP/M op- 
tion and thus the availability 
of several thousand CP/M 
application programs; 
however, this product does 
not appear close to release 
and no mention is made as 
to how users will obtain the 
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While Visicalc* was growing up and becoming the in 


language of business computing in America, a parallel revolu- 


tion has been taking place in Japan. SORD Computer Systems, 
Japan’s fastest growing company, made it happen with PIPS, 
a sophisticated non-programming business system. PIPS is 
actually far superior to Visicalc for business purposes. It can 
do anything that Visicalc, Visifile*, or Visiplot" can do plus a 
lot more—and а lot more easily. PIPS is perfect for strategic 
computing applications like marketing and product pricing, and 
you don't need computer experience to put it to work for you. 
The PIPS revolution is about to happen here, too. PIPS 
is now available with a wide range of desktops from SOCIUS. 
There's the M23P: a portable desktop with 2 built-in micro- 
floppy drives, a Z-80À microprocessor and 1 28K of RAM— 
so light and compact, it travels in a briefcase, yet is more 
powerful than many larger computers. There's also the M343: 
a compact giant with a 16-bit microprocessor, a high-speed 
arithmetic processor, 256К of RAM, color graphics with a 
1024 x 1024 dot memory, multi-terminal timesharing 
capability, communications interface and more. 
Lots more software is also available with SOCIUS com- 
| i a puters, including 
the SB-80* oper- 
ating system for 
compatibility with 
all CP/M* hased 
programs. 
The SOCIUS 
wonder computers 


SOCIUS 
M23P 
Suggested 
retail price: 


*Visicalc Visifila, and Visiplot are trademarks cf Visicorp. 88-80 and CP/M are 
trademarks of Lifeboat Associates and Digital Research Inc. respectively 


SORD Computer of America, Inc. 


clo Mitsui (U.S.A.) Inc., 200 Park Ave., New York, М. Y. 10166-0130 
Attn: M. Taketani or M. Kitamura, Tel: 2] 2-878-4403 
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software in the Commodore 
disk format. The latter point 
has become a serious prob- 
lem for users of other 
machines who have bought 
so-called CP/M options only 
to find that most of that 
wonderful CP/M software is 
available only on 8-іпсһ, 
IBM-format, single-density 
disks. 


| BM Happenings: Sales 
of under-$500 home com- 
puters are expected to ex- 
ceed $1 billion this year, and 
it's believed that IBM will 
enter this segment of the 
market. This month, IBM 
will exhibit at the CES (Con- 
sumer Electronics Show) in 
Las Vegas. CES is oriented to 
dealers of such mass-market 
products as video games, 
electronic toys, etc., and it is 
unlikely that attendees 
would be interested in the 
likes of the IBM Personal 
Computer, which in some 
configurations sells for close 
to $5000. 

IBM has taken a very large 
exhibit space at the March 
1983 West Coast Computer 
Faire, to be held in San Fran- 
cisco. Speculation has it that 
IBM will introduce there a 
new, upgraded version of its 
Personal Computer using the 
Intel 80186 or 80188 micro- 
processors. These devices 
are expected to significantly 
improve the system's perfor- 
mance while reducing the IC 
(integrated circuit) count by 
about 20 and possibly reduc- 
ing the cost of the basic unit 
to under $1000. Also, Intel 
has introduced the 80286 
version of its 8086 micro- 
processor, with performance 
equal to or better than the 
Motorola 68000 family; it's 
rumored that IBM may intro- 
duce an enhanced Personal 
Computer using this device. 
This modification would in- 
crease the Personal Com- 
puter's performance about 
six times and would prob- 
ably double its cost. One 


feature sure to be added is 
multitasking. 

Dynalogic Info-Tech Cor- 
poration, Ottawa, Canada, 
boasts that it will be the first 
company to introduce an 
IBM Personal Computer 
look-alike. Priced at $4995, 
the system will include 256K 
bytes of memory, dual flop- 
py-disk drives, a built-in 
video monitor, and a 
modem. Software will be 
available, and the unit will 
be portable a la the Osborne 
1. An IBM Personal Com- 
puter look-alike is also ex- 
pected shortly from Hitachi; 
however, it is expected to of- 
fer better graphics, have 
more storage space, and 
cost more than IBM's 
system. 

Also, ІВМ fired three em- 
ployees and accused them 
of stealing information 
about new personal com- 
puter products that ІВМ was 
developing. The three were 
accused of forming a com- 
pany through which they 
were funneling advance in- 
formation to suppliers of 
IBM peripherals products 
and also of intent to market 
such products through the 
company. Two of the former 
employees were supposedly 
the leading designers of the 
IBM Personal Computer. 


АА, Doings: Apple 
Computer Inc. is now ship- 
ping ап estimated 20,000 
Apple Il and 3000 Apple III 
computers per month. The 
sales of the Apple Il have 
been holding level for the 
last several months. Sales 
had begun to falter in the 
spring as competition from 
the IBM Personal Computer 
increased; however, a drop 
in price brought Apple 11 
sales back up. Sales of the 
Apple ІП, which is pur- 
chased primarily by busi- 
nesses, increased when ІВМ. 
introduced the Personal 
Computer, probably due to 
the resulting increased ac- 


ceptance of personal com- 
puters in business. Perhaps 
Apple should thank IBM for 
legitimizing the use of per- 
sonal computers in the 
office. 


G iveaway Computers: 
Personal computers have 
become the latest thing in 
premiums. A home builder in 
Naperville, Illinois, is giving 
away an Apple ІІ computer 
to each home buyer; in Col- 


umbus, Ohio, a furniture 
dealer is offering a free 
Timex/ Sinclair 1000 with 


each furniture purchase over 
$799. 


n adio Shack News: It 
is now over 10 months since 
Radio Shack announced its 
dual-processor, multiuser 


Model 16, and the company 
has yet to deliver the prom- 
ised operating system and 
languages that take advan- 
tage of the Motorola 68000 
processor. Softworks Limit- 
ed, a small software house in 
Chicago, has already beaten 
Radio Shack to the punch by 
introducing some languages 
for the unit, but for the most 
part purchasers of the Model 
16 have been compelled to 
use the existing Z80-based, 
single-user software original- 
ly designed for the Model II. 
It's rumored, however, that 
Microsoft has developed a 
Unix-like, three-user operat- 
ing system for the Model 16 
and that its introduction is 
expected momentarily. 

It is estimated that Tandy 
has sold over 3000 Model 
16s. Jon Shirley, Tandy's 
vice-president of computer 
merchandising, has stated 
that “муе have more 68000 


In Less Than 3 Minutes 


Your ІВМ Model 50, 60, 65, 75, or 85 


Electronic Typewriter 
can be an RS232C PRINTER or TERMINAL 


CALIFORNIA MICRO COMPUTER Models 5060 and 
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to the typewriter. 


| For additional information contact: 


CALIFORNIA MICRO COMPUTER 
9323 Warbler Ave., Fountain Valley, CA. 
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machines in the field than 
anyone." Of course, he ig- 
nored the fact that the 
machines are all using the 
8-bit Zilog Z80 coprocessor 
and not the 16-bit 68000 pro- 
cessor. 

Matra 5. А. of France has 
signed an agreement with 
Tandy to manufacture TRS-80 
Model 111 computers іп 
France. 


P rice Wars Intensify: 
Competition among sup- 
pliers of computers selling 
for under $300 intensified 
over the summer as price 
cuts, rebates, and giveaways 
of software packages were 
offered by ТІ (Texas In- 
struments), Commodore, 
and Atari. Dealers have cut 
their own margins so that ac- 
tual selling prices have 
moved to under $200. 

In the $400-to-$1000 price 


range, Atari increased the 
memory size of the Atari 800 
from 16K bytes to 48K bytes, 
yet the unit’s list price re- 
mained at $899, and the 
dealer price stayed at $625 
(many dealers have dis- 
counted the selling price to 
under $700). The net result is 
that these systems, com- 
plete with display and two 
disk drives, now sell for 1655 


than $2000. 
In the under-$2000 
market, the Osborne 1, 


Kaycomp Kaypro ll, Morrow 
Decision 1, and Cromemco 
C-10 are all selling for under 
$1800 and include much 
software that users have to 
pay extra for on the Atari, 
Apple, Radio Shack, and 
Commodore systems. It is 
expected that Osborne will 
soon reduce its price to 
under $1600, which is ex- 
pected to initiate а пем 
round of price cuts. 
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BYTELINES 


Store Numbers Are 
Declining: The number of 
independent computer 
stores has been declining 
over the past year. Industry 
experts contend that this is 
due to business failures and 
that only a small number of 
the stores are showing a de- 
cent profit. Computer store 
dealers are finding that the 
lower-cost systems are dif- 
ficult to sell due to competi- 
Поп from mass-merchan- 
disers and mail-order dis- 
counters, who have cut 
prices tremendously. The 
result is that the stores are 
generally shying away from 
sales of home-style systems 
and are moving to the larger, 
more expensive биѕіпеѕѕ- 
oriented systems where the 
customer is more concerned 
with support. Industry ex- 
perts are predicting that the 
number of independent 


computer stores may drop to 
half their current number 
within the next five years. 
(Incidentally, Tandy already 
has 330 Radio Shack com- 
puter centers in operation, 
with more to come.) 

In the meantime, Com- 
puterland, with over 300 
franchised computer stores 
(60 outside the U. S.), is en- 
couraging its dealers to 
open Satellite stores to sell 
packaged software and sup- 
plies to home computer 
users іп high-traffic areas. 
They will provide little in the 
way of support. Customers 
requiring support and 
anyone wishing to purchase 
systems for other than game 
applications will be referred 
to the main store. Computer- 
land expects to open 15 new 
franchises per month this 
year. A Computerland fran- 
chise costs between 


RadioShack TRS-80's 
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$100,000 and $250,000 
depending on location and 
inventory. Computerland 
then takes an 8 percent 
royalty on each sale, plus 1 
percent of the sale for adver- 
tising. 

Store growth is also ex- 
pected in another new area: 
that of computer service 
stores. Currently several na- 
tionwide service ограпіга- 
tions provide service support 
for many manufacturers of 
microcomputer systems. 
Sorbus Service, second 
largest of the independent 
computer-maintenance con- 
cerns, has already opened 
stores in Los Angeles, 
Chicago, and Philadelphia. 
TRW (the largest firm in 
computer maintenance) 
plans to open its first store in 
Dallas. Globuscope Inc., a 
New York photo-equipment 
company, plans to shortly 
open its first Computer Doc- 
tor store in New York City. 
RCA and Western Union are 
also seriously considering 
opening service stores. 

These “third-party” main- 
tenance companies came in- 
to existence to service large 
computers and last year 
grossed over $500 million. 
With the expansion into 
carry-in stores, they are look- 
ing to expand their business 
to over $1 billion this year. 
Much of their business is 
also expected to come from 
computer retail stores. 


Nw Microproces- 
sors: Сотрирго of 
Oakland, California, takes 
the prize as the first U. S. 
personal computer supplier 
to introduce а processor 
board using the new Na- 
tional Semiconductor 16032 
microprocessor and the first 
to show a board using the In- 
tel 80286 16-bit microproces- 
sor. Both are on 5-100/ 
ІЕЕЕ-696 cards and operate 
at 10 MHz. Both also have 
sockets for optional floating- 


point and memory-manage- 
ment coprocessors. Com- 
pupro is furnishing FORTH 
and a macroassembler for 
the 16032, and if ‘Digital 
Research proceeds with its 
tentative plans, a version of 
CPM-86 will be available for 
the 80286. It’s hinted that 
versions of Unix will be 
available for both. 


M cro-rioppy Stan- 
dard: A tentative accord ap- 
pears to have been reached 
between several U.S. and 
European disk-drive апа 
disk-media suppliers to 
adopt a standard based on 
the Sony 3%-inch floppy- 
disk. Included in the accord 
are Shugart Associates, 
Micro Peripherals, and Ver- 
batim. A standard has been 
submitted to an ANSI 
(American National Stan- 
dards Institute) committee 
that calls for the Sony disk 
to be made similar to the ex- 
isting 5%-inch floppy disks, 
having 40 or 80 tracks per 
side and being single- or 
double-sided. Ап  80-track 
double-sided drive would 
have a 1-megabyte capacity. 
Shugart disclosed that it 
expects to start shipping 
sample drives compatible 
with this standard shortly, at 
a volume price of under 
$100 a piece. Volume pro- 
duction is expected toward 
the end of the year. The 
other companies who раг- 
ticipated in the drafting of 
the standard include Oli- 
vetti, BASF, Xidex, and 
Brown Disc. Sony, however, 
has asked the ANSI commit- 
tee to accept its basic 
3%-inch design, rather than 
that proposed by these com- 
panies. The Sony disk is the 
same in all respects except 
that it uses a thicker medium 
and faster rotational speed. 


% IG/Disabled Founded: 
The San Diego Computer 
Society has begun a SIC 


(special interest group) for 
disabled individuals. The 
SIG presently has 50 mem- 
bers organized into 6 sub- 
groups: communications 
(networks, etc.), education, 
home environmental con- 
trol, career/job enhance- 
ment, introduction to com- 


puters for novices, and prob- 


lem solvers. Of the group 
members, 25 percent have 
some type of disability. For 
information contact Barbara 
Е. Sack, 2596 Escondido 
Ave., San Diego, CA 92123. 

AMRAD (Amateur Radio 
Research and Development 
Corporation), a group of 
radio amateurs, is also very 
active in the area of com- 
munications for the physi- 
cally disabled. For informa- 
tion write to AMRAD, 1524 
. Springvale Ave., McLean, 
VA 22101. 


бр. Legislation: 
The House Subcommittee 
on Courts, Civil Liberties, 
and Administration of Jus- 
tice is considering legisla- 
tion for software protection. 
If passed, the new law will 
amend the federal Copyright 
Act as to the definition 
of computer software and 
will emphasize that reliance 
on copyright protection in 
no way precludes any state 
trade-secret protection. 
Also, the use of a copyright 
mark on unpublished soft- 
ware will not constitute 
publication. The user will 
have to deposit the com- 
puter software with the 
Copyright Office in the same 
manner as printed material. 


-— Games: It is 
estimated that Atari has 
shipped 6 million  video- 
game units so far and grossed 
over a billion dollars from 
sales (that doesn’t include 
game cartridges). Atari has 
about 75 percent of the 
video-games market, while 
Mattel has about 15 percent; 


the remainder is shared by 
Coleco, Astroarcade, and 
Emerson Radio. 

After several years of sky- 
rocketing growth, sales of 
video-game units аге ex- 
pected to grow at a much 
more moderate rate. This is 
because personal computers 
are now selling in the same 
price range and offer other 
benefits besides the ability 
to play games. Thus, game 
manufacturers such as Atari 
and Mattel have begun to 
slash prices and offer 
rebates. Atari is expected to 
introduce a new game unit 
with powerful graphics at a 
price well under $200, while 
previous plans had called 
for a price over $250. 

Similarly, Commodore, 
which had previously ап- 
nounced a target price of 
$180 for its new Max game 
unit, is expected to drop the 
price to $150 when the unit 
finally appears on dealers’ 
shelves. Game-cartridge sup- 
pliers such as Parker Bros., 
Imagic, and Activision, 
which previously supplied 
cartridges only for game 


units, are expected to start | 


supplying their game car- 
tridges for personal com- 
puters as well. 


WV Ideotex Starts in 


U. S.: In Great Britain, 
where the videotex idea 
started, the Prestel system, 
after one year of operation, 
has revealed that 85 percent 
of its customers аге busi- 
nesses, not the individual 
consumer (for whom the 
system was originally de- 
signed). It is estimated that 
there are already 775,000 
Prestel, Viewdata, and Tele- 
text sets in operation in 15 
countries. 

In the United States, 
AT&T—together with CBS- 
TV—is conducting a test of 
videotex involving 200 
homes. IBM has announced 
a private videotex system 
called SVS/1. Chemical 
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Bank, іп New York City, has 
inaugurated a home-banking 
system for users of Atari 400 
personal computers that will 
be expanded to include 
other videotex services. 
Basically, two different 
types of videotex services 
are envisioned: one for use 
by individual consumers, 
and another that is operated 
as a private, in-house 
business system. Тһе ІВМ 
system appears aimed at the 
latter category. Modular 
Computer Systems, Fort 
Lauderdale, Florida, and 
Rediffusion Computers Ltd., 
Sussex, England, also are 
manufacturing private 
business systems. Further, 
Tandy has announced a pri- 
vate videotex system, 
although the company has 
not yet delivered any units. 
Wolfdata, of Ithaca, New 
York, already offers a video- 
tex system based on IBM 


Personal Computer systems. 

The private business sys- 
tems generally rely on the 
telephone lines for com- 
munications, although some 
are using video-cable sys- 
tems. The consumer systems 
use either telephone or 
cable and rely on the TV re- 
ceiver for display. In the 
AT&T tests, 1200-bps (bits 
per second) modems are 
used. Half of the homes use 
a special keyboard and 
television receiver while the 
other half are using com- 
plete video terminals. Both 
systems provide a graphics 
display that updates rapidly 
using algorithms that 
replace only those elements 
in the display that change. 


R andom News Bits: 
Intel is the first company to 
introduce VLSIC (very-large- 
scale integrated circuits) to 


Out of sight 
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opportunit 
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interface computer equip- 
ment to Ethernet local-area 
networks. Expect 3Com Cor- 
poration of Mountain View, 
California, to introduce 
shortly its set of integrated 
circuits. With the availabili- 
ty of these devices, we can 
expect to see Ethernet op- 
tions being offered soon on 
many personal computers. 
. . . Okidata Corporation has 
ceased manufacturing 
printers in the U. S. and will 
now limit itself to importing 
products from its Japanese 
parent. ... National Public 
Radio and the National In- 
formation Utilities Corpora- 
tion have formed INC Tele- 
communications to develop 
the delivery of data via 
network-based FM (frequen- 
cy modulation radio) subcar- 
riers. ... Design Aids Inc., 
Laguna Niguel, California, 
has introduced a talking 
drafting system. The user 
sketches a drawing and then, 
with the aid of a digitizer 
and voice-feedback prompts 
via headphones, enters the 
data to the ІВМ Personal 
Computer. Cost is $19,000. 
...Intel has introduced a 
64K-bit (8K- by 8-bit) in- 
telligent dynamic memory 
IC called the iRAM2186 that 
interfaces as easily as a 
static memory IC... . DEC 
has cut the price of its 
VT-100:CP/M upgrade from 
$2400 to just under $1300. 


That's quite a price cut. 
... Toshiba has unveiled а 
3%-іпсһ floppy-disk drive 
capable of storing 3 mega- 
bytes on a single side; its in- 
troduction is expected late 
next year.... Tandy has 
bought the remaining 50 рег- 
cent of Datapoint’s share in 
Texas Peripherals, a floppy- 
disk manufacturer. The firm 
is a primary supplier of 
floppy-disk drives for Radio 
Shack computers. . . . Тһе 
IEEE (Institute of Electrical 
and Electronics Engineers) 
Microprocessor Standards 
Committee has established a 
group to develop a standard 
for the STD-type bus using 
100- by 160-mm Eurocards 
and DIN (Deutsche Industrie 
Norm) 41612-C 64-way con- 
nectors.... Motorola has 
introduced a CMOS (com- 
plementary metal-oxide 
semiconductor) version of 
the 6809 microprocessor, 
perhaps the most powerful 
8-bit microprocessor current- 
ly in production. 


MAIL: | receive a large 
number of letters each month 
as a result of this column. If you 
write to me and wish a 
response, please inciude a self- 
addressed, stamped envelope. 


Sol Libes 
cio BYTE Publications 
POB 372 
Hancock, NH 03449 m 


BYTE's Bits 


Dow Jones Expands Services 


The complete 20-volume 
Academic American Encyclo- 
pedia can now be accessed by 
subscribers of the Dow Jones 
News/Retrieval service. Pro- 
duced by Grolier Electronic 
Publishing, the encyclopedia 
has 9 million words and more 
than 28,000 articles indexed 
by subject. The encyclopedia 
will be updated twice a year 
and can be searched using key- 
words, In addition, lists of 
cross references are provided. 


Dow Jones is also making 
available a movie review data- 
base to its News/Retrieval 
subscribers. This service, 
manufactured by Cineman 
Syndicate of Middletown, 
New York, provides brief plot 
descriptions of some 50 films, 
rated on a scale ranging from 
great to poor. Contact Dow 
Jones & Co. Inc., 22 Cortlandt 
St., New York, NY 10007, 
(212) 285-5466. 


Clubs and Newsletters 


SD-ACE News 
and Meetings 


San Diego Atari Computer 
Enthusiasts (ACE) is a non- 
profit organization and users 
group not connected with the 
Atari Corp. All meetings are 
held at 6:30 p.m. on the third 
Monday of each month in the 
Social Room of the North 
Park Recreational Center, 
4044 Idaho St., San Diego, 
California. A $5 membership 
fee includes free access to the 
SD-ACE computer program 
library, class information, and 
a subscription to the group's 
newsletter. Address inquiries 
to Dick Hiatt, President SD- 
ACE, 5353 Baltimore Dr. #39, 
La Mesa, CA 92041. 


ТІ Users in 
Southwestern Ohio 


The TI 99/4 Users Group of 
the Cincinnati-Dayton area 
produces the monthly Cin- 
Day Users Group Newsletter. 
Subscriptions to the newslet- 
ter and other mailings are $5 
per year for nonmembers. For 
further information, contact 
The 99/4 Users Group of the 
Cincinnati-Dayton Area, 
11987 Cedarcreek Dr., Cincin- 
nati, OH 45240. 


Apple Readers 


The Rainbow's Edge is а 
newsletter for Apple Com- 
puter users published by Rain- 
bow Computing Inc. It in- 
cludes product descriptions, 
articles, and reviews. Send $1 
($2 outside the U.S.) to Rain- 
bow Computing, 19517 Busi- 
ness Center Dr., Northridge, 
CA 91324, or call (213) 
349-0300 Tuesdays through 
Fridays. 


From Tulsa, 
Oklahoma 


The I/O Port is the official 
monthly newsletter published 
by the Tulsa Computer Soci- 
ety, a nonprofit, educational 
corporation. The $6 annual 
membership fee includes a 
one-year subscription to The 
I/O Port. The Tulsa Com- 
puter Society meets on the last 
Tuesday of each month at 
7:30 p.m. in the Tulsa Voca- 
tional-Technical School semi- 
nar center at 3420 South 
Memorial Drive in Tulsa. For 
further information, write to 
the Tulsa Computer Society 
Inc., POB 1133, Tulsa, OK 
74101. 


New Jersey 
Meetings Planned 


The Computer Club of 
Ocean County is a nonprofit 
organization in New Jersey 
with plans to publish a 
periodic newsletter and spon- 
sor specialized tutorials, semi- 
nars, and workshops. Meet- 
ings are scheduled for the first 
Friday of each month and the 
proposed agenda includes 
speakers and demonstrations. 
Annual dues are $9, payable 
in September of each year. For 
further information, write to 
Gerry Wagner, 1104 Aspen 
Dr., Toms River, NJ 08753, or 
call (201) 349-6070. 


Intercalc Serves 
Spreadsheet Users 


Intercalc, an independent, 
international users group, 
focuses on the use of Visicalc- 
type programs. Intercalc also 
publishes Spreadsheet, a bi- 
monthly newsletter. It in- 
cludes tips, programs, appli- 
cations, and questions and 
answers relevant to electronic 
spreadsheet programs. Mem- 
bership dues are $25 per year 
and include Spreadsheet. For 


more information, contact 
Intercalc at POB 254, Scars- 
dale, NY 10583. 


Consulting 
Computerists 


The Independent is the 
newsletter of the Independent 
Computer Consultants Asso- 
ciation (ICCA), It is published 
six times a year and contains 
information pertinent to com- 
puter consulting. Coverage is 
extensive as there are seven- 
teen chapters of the ICCA 
located in major American 
cities, For further informa- 
tion, write to the ICCA, POB 
27412, St. Louis, MO 63141, 
or call (314) 567-9708, 


Pomona Heath 
Users Group 


The Pomona, California, 
Heath Users Group (HUG) 
meets on the fourth Thursday 
of each month at 7:30 p.m. at 
the Heathkit Electronic Center 
in Pomona. For more infor- 
mation, write to Pomona 
HUG, H. Friedman, 1555 
North Orange Grove Ave., 
Pomona, CA 91767. 


6809 and OS-9 
Users Unite 


A users group for people in- 
terested in the 6809 processor, 
the OS-9 operating system, 
and Unix-like systems on the 
6800 series of microcomputers 
is forming. Goals include a 
public-domain software li- 
brary, a commercial-software 
registry, and a periodical to be 
either in print or on electronic 
media. Anyone interested in 
participating in the formation 
of this users group may con- 
tact one of the following pro- 
visional officers: Brian 
Capouch, RR 1, Box 270, 
Monon, IN 47949; Shel Ep- 
stein, Box 400, Wilmette, IL 


60091; Howard Harkness, 
РОВ 28954, Dallas, TX 75228; 
or Erwin Straehley, 1005 
Roble Lane, Santa Barbara, 
CA 93103. 


An IBM Users Group 
Has News and 
Hotline 


A worldwide IBM Small 
Systems Users Group repre- 
sents owners, users, schools, 
and third-party software pro- 
fessionals оп all ІВМ Small 
Systems (the Personal Com- 
puter, Datamaster, 5120, 
5/34, and the Displaywriter). 
The group publishes Basic 
Society News monthly, spon- 
sors local Basic Society 
chapters, and belongs to a 
software-source hotline. An- 
nual membership is $25. For 
more information, contact 
Kathy Ames, Basic Society 
Inc., POB 345099, Dallas, TX 
75234, or call (214) 484-9900. 


Portland 
Computer Society 


The Portland Computer 
Society meets every third 
Saturday and publishes a 
monthly newsletter. To keep 
informed with its calendar of 
events, book reviews, and ar- 
ticles, write to Ted Peterson, 
W7WWG, POB 230221, Port- 
land, OR 97223. 


Jinsam Newsletter 


Jinsam Newsletter, a publi- 
cation of Jini Micro-Systems, 
provides news releases and 
accounts of applications of 
the Jinsam Executive data- 
base management system. 
Annual subscriptions are $5 
in the U.S. and $8 interna- 
tionally. For more informa- 
tion, contact Jinsam Newslet- 
ter, Jini MicroSystems Inc., 
POB 274 Kingsbridge Sta- 
tion, Riverdale, NY 10463.m 
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January 

Intensive Seminars for Pro- 
fessional Development, Wor- 
cester Polytechnic Institute 
campus and various sites in 
the New York City and 
Boston metropolitan areas. 
Some of the topics to be pre- 
sented are "Project Manage- 
ment," "Leadership Skills and 
Management Tools for High- 
Technology Professionals," 
and "Management Skills for 
First-Line Supervisors." Fees 
range from $495 to $990. 
Complete details are avail- 
able from Ms. Ginny 
Bazarian, Office of Continu- 
ing Education, Higgins 
House, Worcester Polytech- 
-піс Institute, Worcester, МА 
01609, (617) 793-5517. For in- 
formation on in-house semi- 
nars, call Robert J. Hall at 
(617) 793-5574. 


]anuary 

Courses from Q.E.D. Infor- 
mation Sciences, various sites 
throughout the U.S. Among 
the courses offered are "Pro- 
ject Management and Con- 
trol" "Teleprocessing Net- 
work Design," and "Leader- 
ship: Managing and Influenc- 
ing People." Complete course 
outlines are available from 
Priscila Goudreault, Q.E.D. 
Information Sciences Іпс., 
Q.E.D. Plaza, POB 181, 
Wellesley, MA 02181, (800) 
343-4848; in Massachusetts, 
(617) 237-5656. 


January-February 

Seminars of Interest to 
Women Professionals, various 
sites in the New York City and 
Boston metropolitan areas. 
This series of one- and two- 
day seminars is presented by 
Boston University Metro- 
politan College. Among the 
topics on the agenda are “Тас- 
tical Innovations in Marketing 
Management,” “Advanced 
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Management for Women: Be- 
yond the Basics,” and "Data 
Processing Fundamentals for 
Accounting and Financial 
Managers." The seminar fees 
are $325 and $495, depending 
on duration. For registration 
information, contact Ms. Joan 
Merrick, University Seminar 
Center, Suite 415, 850 
Boylston St., Chestnut Hill, 
MA 02167, (617) 738-5020. 


]anuary-March 

Courses for Developers and 
Users of Computer Systems, 
various sites throughout the 
U. S, Among the courses of- 
fered by the AMA (American 
Management Associations) 
are "Fundamentals of Data 
Processing for the Nondata 
Processing Executive,” 
"BASIC: A Computer Lan- 
guage for Managers, and 
"Database Concepts and De- 
sign." For complete registra- 
tion and course information, 
contact the AMA, 135 West 
50th St, New York, МҮ 
10020, (212) 586-8100. 


]anuary 11-12 

Local Area Networks: Ar- 
chitecture, Technology, and 
Products, Sheraton-Tara Ho- 
tel, Framingham, MA. Topics 
to be covered at this work- 
shop include network con- 
cepts and architectures, local- 
network characterization, 
internetworking, and stan- 
dards. The registration fee is 
$570. For further information, 
contact Technology Concepts 
Inc., 730 Boston Post Rd., 
Sudbury, MA 01776, (617) 
443-4637. 


January 11-13 

Unix Hands On, Atlanta, GA. 
This seminar will provide a 
detailed overview of the Unix 
operating system. Hands-on 
experience will be offered. 
Unix System III, Version 7, 
and the UC (University of 
California) Berkeley enhance- 
ments wil be covered. The 


course fee is $850. For further 
information, contact Car- 
dinal Information Systems, 
РОВ 97, Dayton, OH 45449, 
(513) 435-4653. 


]anuary 12-14 

Designing Systems Controls, 
New York, NY. This course 
explains what systems con- 
trols are, why they are impor- 
tant, and how they can be 
analyzed and evaluated. It is 
developed for managers, 
designers, and analysts active- 
ly involved in new systems 
controls, Further details are 
available from Q. E. D. Infor- 
mation Sciences Inc., 
Q. E. D. Plaza, POB 181, 
Wellesley, MA 02181, (800) 
343-4848; in Massachusetts, 
(617) 237-5656. 


]anuary 13 

Network Optimization and 
Tariff Impact Strategies, San 
Francisco, CA. This seminar 
will provide a concise over- 
view of how to maximize net- 
work potential and plan cor- 
porate strategies to minimize 
the impact of tariff increases. 
Contact the DMW Group 
Inc., Publishing and Seminar 
Division, 2020 Hogback Rd., 
Ann Arbor, MI 48104, (800) 
521-7802; in Michigan, (313) 
971-5234. 


January 18-19 

Local Area Networks: Ar- 
chitecture, Technology, and 
Products, Berkeley Marina 
Marriott Inn, Berkeley, CA. 
For details, see January 11-12. 


January 18-20 

Microcomputers іп Educa- 
tion, Tallahassee, FL. This 
workshop is designed for the 
professional development of 
educators at all levels. Topics 
to be covered include BASIC 
and graphics, Logo, adminis- 
trative uses of microcom- 
puters, and microcomputers 
as laboratory instruments. 
Hands-on experience with a 


variety of computers will be 
provided. Information is 
available from Ms. Sharon 
Woodruff, Technical Educa- 
tion Research Centers, 8 Eliot 
St., Cambridge, MA 02138, 
(617) 547-3890. 


January 18-20 

Southcon/83, High-Tech- 
nology Electronics Exhibition 
and Convention, Georgia 
World Congress Center, At- 
lanta, GA. A few of the topics 
to be covered include aero- 
space electronics, defense elec- 
tronics, and energy. For fur- 
ther information, contact 
Electronic Conventions Inc., 
999 North Sepulveda Blvd., El 
Segundo, СА 90245, (800) 
421-6816; in California, (213) 
772-2965. 


]anuary 18-20 
Unix Hands On, Orlando, FL. 
For details, see January 11-13. 


]anuary 18-21 

Defining Software Require- 
ments, Specifications, and 
Tests, San Diego, CA. Partic- 
ipants in this short course will 
learn how to analyze and 
document end-user require- 
ments, generate software re- 
quirements that include test 
plans, and plan the sequenc- 
ing of test and integration pro- 
cedures. The fee is $845. Fur- 
ther details are available from 
Ruth Dordick, Integrated 
Computer Systems, 3304 Pico 


Blvd., POB 5339, Santa 
Monica, CA 90405, (213) 
450-2060. 


January 19-24 

NAVA '83/COMMTEX Inter- 
national, Louisiana Super- 
dome, New Orleans, LA. This 
communications and informa- 
tion technology exposition 
will feature seminars, special- 
ized conferences, and the an- 
nual convention of the Associ- 
ation for Educational Com- 
munications and Technology. 
Seminar topics will cover 


audio-visual management, 
new technologies of instruc- 
tion in education and training, 
and audio-visual applications 
for trade, professional, and 
corporate communicators. 
More than 400 manufacturers 
and producers will display 
communications products, in- 
cluding audio-visual, video 
and microcomputer equip- 
ment, accessories, and soft- 
ware. For further details, con- 
tact the National Audio- 
Visual Association, 3150 
Spring St., Fairfax, VA 
22031, (703) 273-7200. 


January 20 

The Annual Janus Seminar, 
Sheraton Center, New York, 
NY. This year's seminar will 
focus on the marketing of in- 
formation services. Panelists 
and speakers will address mar- 
keting issues from various 
aspects of information ser- 
vices, including online search- 
ers, information brokers, and 
database or printed material 
producers. This event is co- 
sponsored by the Metro- 
politan New York Chapter of 
the American Society for In- 
formation Science and the 
New York Chapter of the 
Special Libraries Association. 
For further details, contact 
Carol Tschudi, Engineering 
Societies Library, 345 East 
47th St, New York, NY 
10017, (212) 705-7610. 


January 20-21 

The Twelfth Annual National 
Measurement Science Confer- 
ence and Exhibition, Hyatt 
Rickeys Hotel, Palo Alto, CA. 
This conference is developed 
for managers, scientists, engi- 
neers, and operating person- 
nel. With “Accuracy and 
Automation” as the theme, 
seminar sessions will stress 
practical applications of new 
equipment and techniques to 
solve measurement problems. 
By format and objective, this 
conference will promote pro- 
fessional and state-of-the-art 
approaches, and emerging 


technologies in the fields of 
measurement science. For гер- 
istration information, contact 
Bob Weber, Lockheed Missile 
& Space Corp., Sunnyvale, 
CA 94046, (408) 742-2957, 


January 21-23 

CP/M ‘83, Moscone Center, 
San Francisco, CA. This inter- 
national exposition and con- 
ference is designed for CP/M 
manufacturers, software de- 
velopers, distributors, and 
users. The exposition is ex- 
pected to be one of the largest 
presentations of CP/M-based 
hardware and software ever 
assembled. Seminars and con- 
ferences will explore CP/M 
applications, technical infor- 
mation, development aids, 
venture-capital programs, and 
software distribution. Adam 
Osborne, Chris Morgan, 
Tony Gold, Sol Libes, and 
Gary Kildall have assisted in 
organizing this show for 
Digital Research Inc. Contact 
National Computer Shows, 
824 Boylston St., Chestnut 
Hill, MA 02167, (800) 
343-2222; in Massachusetts, 
(617) 739-2000. 


January 24-25 

Computers in Agriculture 
Conference and Trade Fair, 
Red Lion Inn, Sacramento, 
CA. This conference and ex- 
hibition is designed to address 
the needs of farmers and 
ranchers in the West, More 
than 20 speakers and 60 hard- 
ware and software exhibitors 
will attend. The conference 
seeks to answer basic ques- 
tions confronting farmers and 
ranchers considering the pur- 
chase of a computer. For de- 
tails, write to Kim Schnoor, 
Western Agricultural Chemi- 
cals Association, Suite 209, 
6650 Belleau Wood Lane, 
Sacramento, СА 95831. 


January 24-26 
Unix Hands On, Dallas, TX. 
For details, see January 11-13. 
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January 25-27 

The First Annual Automated 
Office Expo, Moscone Center, 
San Francisco, CA. This show 
will feature computer and 
telecommunications systems, 
graphics, peripherals, and 
word-processing systems. 
This show is sponsored by 
Infosystems magazine. Con- 
tact Automated Office Expo, 
Suite 400, 222 West Adams 


- St., Chicago, IL 60606, (800) 


621-2134; in Illinois, (312) 


‚ 263-3131. 


January 25-28 
Designing Real-Time Hard- 


* ware for Digital Signal and 


Image Processing, Los 
Angeles, CA. Participants in 
this short course will learn 
how to implement digital 
filters, fast Fourier transforms, 
correlation, modulation, and 
other real-time processes by 
designing with general-pur- 
pose 16-bit microprocessors. 
Case histories and lectures will 
be featured. The fee is $845. 
Contact Ruth Dordick, In- 
tegrated Computer Systems, 
3304 Pico Blvd., POB 5339, 
Santa Monica, CA 90405, 
(213) 450-2060. 


January 31-Febniary 2 

Communication Networks 
‘83, the Rivergate, New 
Orleans, LA. This fifth annual 
conference and exposition will 
encompass the voice, data, 
and telecommunications in- 
dustry with sessions and de- 
monstrations. The theme is 
“Communications Cost Con- 
trol Via High Technology.” 
Topics on the agenda include 
electronic mail and office 
communications, local-area 
networks and internetting, 
and modems and multiplex- 
ers. Optional in-depth skill 
seminars will be held. These 
seminars, led by industry 
leaders, include lectures, class 
activities, and a workbook. 
The general registration fee is 
$395; skill seminars cost $295. 
Contact Louise Myerow, 
Conference Management 


Group, CW Communications 
Inc., POB 880, Framingham, 
MA 01701, (800) 225-4698; in 
Massachusetts, (617) 879-0700 
collect. 


January 31-February 2 

Telefile User Group Winter 
Conference, Queen Mary 
Hotel, Long Beach, СА, This 
conference is for members of 
the Telexchange, a group for 
Telefile and Xerox/Sigma 
computer users, For further 
details, contact Brian Edens, 
Telexchange secretary/trea- 
surer, 17131 Daimler St., Ir- 
vine, CA 092714, (714) 
557-6660. 


February 1983 


February 

Continuing Engineering Edu- 
cation, George Washington 
University, Washington, 
DC, and the Hilton Inn 
Florida Center, Orlando, FL. 
Among the courses being of- 
fered are "Computer Graph- 
ics Systems: Design and Ap- 
plications," "Configuration 
Management of Software 
Programs," and "Selecting 
Small Computers for Busi- 
ness and Government." 
Course fees range from $685 
to $855. Course outlines are 
available from Douglas 
Green, Continuing Engineer- 
ing Education, George Wash- 
ington University, Washing- 
ton, DC 20052, (800) 
424-9773; in the District of 
Columbia, (202) 676-8515. 


February 1-3 

Unix Hands On, Houston, 
TX. For details, see January 
11-13. 


February 1-4 

Advanced Microprocessor 
Programming and Applica- 
tions Techniques, Los Апре- 
les, CA. This short course is 
designed to teach participants 
how to use real-time operat- 
ing systems, design custom- 
ized modules to implement 


January 1983 © BYTE Publications Inc 471 


Event Queue 


real-time functions, apply 
16-bit microprocessor 
families, and how to struc- 
ture multiprocessor and 
multicomputer architectures, 
The fee is $845. Contact Ruth 


Dordick, Integrated Com- 
puter Systems, 3304 Pico 
Blvd., РОВ 5339, Santa 
Monica, CA 90405, (213) 
450-2060. 

February 1-4 

Defining Software Require- 
ments, Specifications, and 


Tests, Washington, D C. For 
details, see January 18-21. 


February 3-6 

The Rocky Mountain 
Regional Computer Show 
and Software Exposition, 
Denver Merchandise Mart, 
Denver, CO. This show fea- 
tures business computers, 
video games, and home com- 


puters. Admission is $5 for 
adults and $3 for children. 
For more information, con- 
tact Northeast Expositions, 
824 Boylston St., Chestnut 


Hill, MA 02167, (617) 
739-2000. 
February 7-9 
Microcomputers іп Educa- 


tion, Washington, D C. For 
details, see January 18-20. 


February 8-9 

Local Area Networks: Ar- 
chitecture, Technology, and 
Products, Hyatt Regency 
Hotel, Atlanta, GA. For 
details, see January 11-12. 


February 15-18 

Peripheral Array Processors 
for Signal Processing and 
Simulation, University of 
California, Los Angeles. The 
fee for this course is $845. 
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Contact Marc Rosenberg at 
the UCLA Extension, Contin- 
uing Education in Engineer- 
ing and Mathematics, 6266 
Boelter Hall, Los Angeles, 
CA 90024, (213) 825-1047, 


February 15-18 
Designing Real-Time Hard- 
ware for Digital Signal and 
Image Processing, Washing- 
ton, D C. For details, see Jan- 
uary 25-28, 


February 16-18 

The Third Annual TALMIS, 
Ambassador West, Chicago, 
IL. This conference brings 
together software publishers 
and users of microcomputer- 
based training systems. Issues 
on the agenda include the 
home market, local network- 
ing, new hardware, and suc- 
cessful distribution channels. 
Question-and-answer ses- 
sions will be held. Further in- 
formation is available from 
Mary O'Keefe, TALMIS Inc., 
115 North Oak Park Ave., 
Oak Park, IL 60301, (312) 
848-4000. 


February 16-19 

Data and Telecommunica- 
tions/Japan Exposition '83, 
Tokyo Ryutsu Centre, 
Tokyo, Japan. For informa- 
tion contact Cahners Exposi- 
tion Group, Cahners Plaza, 
1350 East Touhy Ave., POB 
5060, Des Plaines, IL 60018, 
(312) 299-9311. In Japan, 
contact Cahners Exposition 
Group S.A., Hino Building 
3F, 3-4-11 Uchikanda, 
Chiyoda-ku, Tokyo 101, 
Japan; tel: 03-254-6041. 


February 17-19 

Microcomputers in Educa- 
tion, New York, NY. For 
details, see January 18-20. 


February 21-23 

Office Automation Con- 
ference, Civic Center, Phila- 
delphia, РА. More than 200 
exhibitors are expected to 
participate in this conference. 
Fifty technical sessions will 


explore such topics as ad- 
vanced office technology, 
current office technology and 
systems, and human factors 
and social issues. Further de- 
tails are available from the 
American Federation of In- 
formation Processing Soci- 
eties Inc., 1815 North Lynn 
St., Arlington, VA 22209, 
(703) 558-3624. 


February 22-26 

The Eighteenth Annual Bias- 
Microelettronica ‘83, Milan, 
Italy. This international ex- 
hibition is expected to attract 
more than 80,000 visitors. 
Areas of interest include ac- 
tive and passive components, 
instrumentation and equip- 
ment for component manu- 
facturing, laboratory instru- 
mentation, microcomputers, 
peripherals, and telecommu- 
nications systems. For infor- 
mation, contact Ente Italiano 
Organizzazione Mostre, Bias- 
Microelettronica ‘83, Viale 
Premuda 2, 20129 Milan, 
Italy; tel: 796.096; Telex: 
CONSEL 334022. 


February 24-25 

Computers in Construction, 
San Diego, СА, This seminar 
is designed to assist construc- 
tion contractors and con- 
struction management firms 
in acquiring computer sys- 
tems. The registration fee is 
$395. For further informa- 
tion, contact СІР Informa- 
tion Services Inc., 1105-Е 
Spring St., Silver Spring, MD 
20910, (301) 589-7933. 


February 25-27 

The Second Annual Com- 
puter Expo '83, Tupperware 
Convention Center, Orlan- 
do, FL. This exposition 
features mini- and microcom- 
puters, The focus is on hard- 
ware, software, word pro- 
cessing, graphics, peripher- 
als, supplies, services, and 
computer furnishings. Semi- 
nars will be held. For details, 
contact Tom Blayney, POB 


1185, Longwood, FL 32750, 
(305) 339-1731. 


March 1983 


March 7-11 

Computer-Aided Engineering 
and Manufacturing: Semi- 
nars and Exhibition, McKim- 
mon Center, North Carolina 
State University, Raleigh. 
This comprehensive program 
is designed to update manu- 
facturing managers, engi- 
neers, and professionals on 
the capabilities of computers, 
microprocessors, robotics, 
and CAD/CAM (computer- 
aided design/manufacturing) 
systems through discussions, 
hands-on experience, and de- 
monstrations. Workshops 
will focus on computer nu- 
merical control, shop floor 


finite element methods, simu- 
lation, and software and 
computing systems. For fur- 
ther information, write to 
Robert Edwards, Industrial 
Extension Service, North 
Carolina State University, 
POB 5506, Raleigh, NC 
27680. 


March 8-9 

ACM SIGCOMM '83—Sym- 
posium on Communications 
Architectures and Protocols, 
University of Texas, Austin. 
This symposium is sponsored 
by the Association for Com- 
puting Machinery. Address 
inquiries to Rebecca Hutch- 
ings, Honeywell/FSD, 7900 
Westpark Dr., McLean, VA 
22102, (703) 827-3982. 


March 9-11 


Secretary Speakout '83, 
Sheraton Hotel, Boston, MA. 


posium is "The Professional 
Secretary's New Identity in 
the Information Age." Speak- 
ers will address the impact of 
office technology through 
case history presentations, 
panels, open microphone ses- 
sions, and small discussion 
groups. This event is spon- 
sored by the Professional 
Secretaries International Re- 
search and Educational Foun- 
dation. Full details are avail- 
able from Candace M. Louis, 
Crown Center G-10, 2440 
Pershing Rd., Kansas City, 
MO 64108, (816) 474-5755. 


March 14-17 

The Seventh Annual Federal 
Office Systems Expo—FOSE 
"83, Washington Convention 
Center, Washington, D C. 
Sixty high-level sessions will 
cover the development of in- 
tegrated office systems in 


dustry. More than 200 com- 
panies will display the latest 
in office systems technology. 
For more information, con- 
tact Mary Beth Gouled, Na- 
tional Trade Productions 
Inc., 9418 Annapolis Rd., 
Lanham, MD 20706, (800) 
638-8510; in Maryland, (301) 
459-8383. 


March 14-18 

Computer Graphics Applica- 
tions for Management and 
Productivity —CAMP '83, In- 
ternational Congress Center, 
Berlin, West Germany. This 
conference features tutorials, 
technical papers, and exhibits 
that reflect the practical ap- 
plications and state of the art 
of computers and computer- 
graphics technology. Topics 
on the agenda include 
computer-aided design and 
manufacturing, sales-support 


control and data collection, both government and in- graphics, and improving the 
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use of engineering data. A 
hardware and software ex- 
hibition will be held. Full par- 
ticulars are available from the 
World Computer Graphics 
Association, Suite 250, 2033 
M St. NW, Washington, DC 
20036, (202) 775-9556. 


March 16-17 

Business-Expo, Houston, 
TX. This show features 
everything from computers, 
copiers, and telephone equip- 
ment to interior decorating 
office design, and financial 
consulting. More than 20 
seminars on business tech- 
nologies will be offered. 
Complete details are avail- 
able from Business-Expo, 702 
East Northland Towers, 
15565 Northland Dr., South- 
field, MI 48075, (313) 
569-8280. 


March 17-19 
The Third Annual Micro- 
computers in Education Con- 


ference, Arizona State 
University, Tempe. The 
theme for this conference is 
"Forward to the 3 C's: Com- 
municating, Calculating, and 
Computing." Demonstra- 
tions, workshops, and pre- 
sentations will emphasize the 
potential of computers to 
revolutionize the learning 
process. Topics to be ex- 
plored include how com- 
puters are changing the 
nature of: content in subject 
areas, teaching, and what it 
means to be well educated. 
University credit will be 
available. Further informa- 
tion can be obtained from 
Marilyn Sue Ford, B-47 
Payne Hall, College of 
Education, Arizona State 
University, Tempe, AZ 
85287, (602) 965-7363. 


March 18-20 

The Eighth West Coast Com- 
puter Faire, Civic Auditor- 
ium and Brooks Hall, San 


Francisco, СА, Attendance 
this year is expected to reach 
40,000. More than 600 ex- 
hibitors and a wide assort- 
ment of seminars make this 
one of the largest annual 
computer shows. For more 
information, contact The 
Computer Faire, 333 Swett 
Rd., Woodside, CA 94602, 
(415) 851-7075. 


March 21-24 

Interface '83, Miami Beach 
Convention Center, Miami, 
FL. This conference will 
cover all aspects of data com- 
munications and information 
processing in technology, 
management, policy, and 
strategy. It is Cosponsored by 
McGraw-Hill's Business 
Week and Data Communica- 
tions magazines. For further 
details, contact The Interface 
Group, 160 Speen St., POB 
927, Framingham, MA 
01701, (800) 225-4620; in 
Massachusetts, (617) 879-4502. 


March 21-24 

Personal Microcomputer In- 
terfacing and Scientific In- 
strumentation Automation, 
Virginia Polytechnic Institute 
and State University, Blacks- 
burg, УА, This is a hands-on 
workshop where the partici- 
pant designs and tests con- 
cepts with the actual hard- 
ware. The fee is $595. For 
more information, contact 
Dr. Linda Leffel, C. E. С., 
Virginia Tech, Blacksburg, 
V A 24061, (703) 961-4848. 


March 24-25 

Computers in Construction, 
Orlando, FL. For details, see 
February 24-25. 


March 25 

Communication Aids and 
Computers: А Voice for the 
Non-Vocal, Stokes Audito- 
rium, Children's Hospital, 
Philadelphia, PA. This con- 
ference will present recent ad- 
vances in technology, me- 
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START YOUR OWN 
COMPUTER CO. 


HOW TO STAAT YOUR OWN SYSTEMS HOUSE 536. 
7th edition, November 1981 


Written by the founder of a successful systems house, this fact-filled 220-page 
manual covers virtually all aspects of starting and operating a small systems 
company. Contracts, proposals, agreements and a complete business pian are 
included in full, and may be used immediately. Proven, field-tested solutions tothe 
many problems facing small turnkey vendors are presented. 


HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT $28. 
by Leslie Nelson, 4th revised edition, December 1981 


The rewards of the consultant can be high: freedom, more satisfying work and 
doubled or tripled income, This manual provides comprehensive background 
information and step-by-step directions for those interested to explore this 
lucrative field. 


HOW TO SELL YOUR MICRO SOFTWARE $19.95 
by B.J. Korites, Ph.D. May 1982 

The best practical quide for those with software to seil. Detailed discussion of the 
eight best marketing strategies. How to sell through distributors, brokers, 
computer manufacturers, Advertising techniques. Pricing strategies. Software 
security. 


HOW TO START YOUR OWN WORD PROCESSING SERVICE $48. 
by Leslie Nelson. 2nd edition, November 1982 


FREE-LANCE SOFTWARE MARKETING 536. 
by B.J. Korites, 3rd edition, June 1980 


1983 SOFTWARE WRITER'S MARKET $28.50 
151 printing, January 1983 


HOW TO START & OPERATE A MAIL ORDER BUSINESS $24.95 
by Julian Simon, 3rd edition, 1981 


Send check, money order. VISA, Master Charge or American Express # and exp. 
date. Publisher pays 4th class shipping. Add $1.00 per book for UPS shipping 
(USA) only). NJ residents add 5% sales tax. For faster shipment on credit card 
orders call (201) 783-6940. 


ESSEX PUBLISHING CO. Dept. 2 
285 Bloomfield Avenue е Caldwell. N.J. 07006 


Circle 170 on inquiry card. 


iat Bator State dod 


ADALA в. 


Пол л ли MYTH 


ADALAB Is a small lab computer system with LARGE capabilities from 
Interactive Microware, Inc. 

ADALAB HARDWARE PACKS MORE POWER. . .for collecting data and con- 
trolling your laboratory Instruments. It includes a 12-bit analog voltage Input, a 
12-bit analog voltage output, 8 digital aense Inputs, 8 digital control outputs, а 
32-bit real-time clock and two 16-bit timers/counter& . .ALL ON A SINGLE 
APPLE INTERFACE CARD! 

QUICKI/O SOFTWARE MAKES IT EASY. ..Simple commands in BASIC give 
you control of all hardware features of ADALAB. Sample programs and easy-to- 
use manuals will enable you to start using your ADALAB system right away. Ad- 
ditlonal software for laboratory applications is available at extra cost. A com- 
plete self-test diagnostic program is Included to assure you that all of the hard- 
ware Is working properly and accurately. 


• Saves time by eliminating manual calculations. 
D * |s easy to usebecause the manuals and software are complete and well 
written. 


А * Saves money by adding convenience and utility to older instruments. 
е Has a great memory to store and organize experimental data. 
“ |5 versatile; It works with many different Instruments. 

B • |5 more accurate than a meter or chart recording. 
* |s fully supported by a dedicted team of scientists. 


GREAT PRICE/PERFORMANCE. . .the và m o Add-on Package with Inter- 


face card, cables, self-test module, ОМСКИОТМ software and manuals Is 


avallable today for ONLY $495. 


Put a complete, reliable computer system In your laboratory FOR ONLY 
53295, Including a 48K APPLE II+* computer, disk drive, graphics/text printer, 
video monitor and ADALAB Add-on Package. 

Send for FREE hardware and software brochures or enclose $10 for com- 
plete manuals. For fastest service, call іп your VISA/Master Card order NOW. 
Dealer inquiries Invited! *Trademarks of Apple Computer, Inc. 


erie INTERACTIVE MICROWARE, INC. 
| ші Р.О. Box 771, Dept.B State College, PA 16801 
CALL (814) 238-8294 for IMMEDIATE ACTION 


Circle 206 on inquiry card. 


thodology, and research as 
they relate to computers and 
speech technology. Sessions 
will include lectures, video- 
tapes, and equipment demon- 
strations. The registration fee 
is $75 (if postmarked prior to 
March 4, 1983, the fee is $65). 
This conference is sponsored 
by the Children’s Seashore 
House and the Division of 
Child Development and Re- 
habilitation of the Children's 
Hospital of Philadelphia. For 
further information, contact 
Joan Bruno, Chief Speech Pa- 
thologist, Children’s Sea- 
shore House, 4100 Atlantic 
Ave., Atlantic City, NJ 
08404, (609) 345-5191, ext. 
205. 


March 25-27 

Fantasylair ‘83, Tonkawa 
High School, Tonkawa, OK. 
This annual spring gaming 
convention is sponsored by 


the Northern Oklahoma 


pr a e SSS 


Dungeoneers. It features fan- 
tasy and war games, tourna- 
ments, a costume contest, 
seminars, and prizes. The ad- 
mission is $3 per day; group 
discounts are available. For 
information, contact the 


Northern Oklahoma Dun- 


geoneers, POB 241, Ponca 
City, OK 74602, (405) 
762-0349. 
March 28-31 


National Design Engineering 
Show and Conference, Mc- 
Cormick Place, Chicago, IL. 
The conference is sponsored 
by the American Society of 
Mechanical Engineers’ design 
engineering division. It will 
run concurrently with the 
National Plant Engineering 
and Maintenance Show and 
Conference, Details are avail- 
able from Clapp & Poliak 
Inc., 708 Third Ave., New 
York, NY 10017, (212) 
661-8410. m 


Tandy Announces 
Educational Grants Program 


The Radio Shack division 
of the Tandy Corporation 
has announced that $500,000 
worth of TRS-80 computer 
equipment has been commit- 
ted to a grants program 
designed to encourage and 
support the application of 
microcomputer technology in 
American educational institu- 
tions. The Tandy TRS-80 
Educational Grants Program 
will award TRS-80 hardware, 
software, courseware, and 
related products to in- 
dividuals or nonprofit educa- 
tional institutions whose pro- 
posals are deemed as provid- 
ing the greatest benefit to the 
American educational com- 
munity. 

Ап Educational Grants 
Review Board has been estab- 
lished to review proposals 


and to make recommenda- 
tions for equipment alloca- 
tions. The committee 15 
chaired by Dr. Lee 
Droegemueller of the Univer- 
sity of Arizona and includes 
representatives from the 
American Association of 
School Administrators, the 
National Council of Teach- 
ers, and distinguished 
educators. 

А packet of information 
containing а cover letter, 
TRS-80 brochure, catalog, 
submission information, and 
a proposal cover sheet is 
available from the Tandy 
TRS-80 Educational Grants 
Program, Radio Shack Edu- 
cation Division, 400 Tandy 
Atrium, Fort Worth, TX 
76102.m 


Circle 13 on inquiry card. 


Z CPIM (2-80) & 
Model Il TRSDOS 


Ihe bestselling Adventure series Dy 
Scott Adams is now available for CP/M (Z-80) 
Model I! TRSDOS users! This is the original 
nture series which has received rave reviews 
ery major computer magazine. Order now! 

8" Disk of ALL 12 Adventures $129.95 


ғ 


ЕТТІ! 


ша cu 


ретге 

Т есен 
STRANGE 

: OOVSSEY 


* 
"i 
Fl 
j 


L4 
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Minimum 24K * Single density * Soft sector * Single side 
Converted to run under CP/M by Russ Wetmore 
à Division of Scot! Adams. nc 
Adventure international « Box 3435 * Longwood, FL 32750 Dealer 
TOLL-FREE ORDER NUMBER: (800) 327-7172 Inquiries 
Please Specif : 
ср/м ог 715006 Invited 


OM HHT 


Washington Computer Services 
97 Spring St., NewYork, NY10012 готви (WASHINGTON Y 42 


CLECTAK COMPANY 


TO ORDER: Call our toll-free number: (800) 221-5416. In N Y. State and 
for technical information: (212) 226-2121. Hours: 9 AM-5:30 PM (EST) 


Monday-Friday BLE: WASHCOMP NYK 


NEC ьс 


8086. 16 bit processor; Two 
8” DSDD disk drives; 128K 
RAM (to 256K): green or RGB 


PERFECT FOR. Color screen. 
Word Processi 
CAD/CAM graphics 
" S 5M (1024 «1024 resolution) 
a DataBase Management 
Accounting 


Chang Lab's Microplan 
ІВМ emulations 
CP/M-86. MSDDS, UCSD P. 


This new state-of-the-art work 
station out-performs $^) 100 
all others near its 3300 
price range. (One disk drive, green) 
NEC COMPUTERS AND MONITORS шаа 


PLEASE! 


Do not confuse us with mail order dealers. Weare a full service distributor 
from micros to mainframes. System houses. educational institutions & governmental agen- 
1 tal id “ La i int nei 


The Professmonal s Workslation 


serving the data processing & installation needs of business & industry 
seinen m nilahia ALY Cintana 


aie meet eee жоқта ет! mem fim AAARAING Mimi лі tine 


residents add sales tax. CP/M®° is a trademark of Digital Research. Al sales subject to ow standard 
sale conditions (available on request). Above prices do not include customization or installation. 


Circle 422 on inquiry card. January 1983 © BYTE Publications Inc 


475 


Software Received 


Apple 

The Arcade Machine, a 
program that helps you 
create your own arcade 
games. Games may have ani- 
mated full-color graphics, 
sound effects, and automatic 
scoring and are designed by 
means of menu selections. 
For the Apple II and II Plus; 
floppy disk, $59.95. Broder- 
bund Software Inc., Enter- 
tainment Software Division, 
1938 Fourth St., San Rafael, 
CA 94901. 

Discover BASIC, a guide 
to problem solving with 
Applesoft BASIC. This pack- 
age includes a teacher's guide 
and a student workbook for 
learning about BASIC. De- 
monstration programs and 
sample solutions are includ- 
ed. For the Apple II Plus; 
floppy disk, $74.95. Sterling 
Swift Publishing Co., 1600 
Fortview Rd., Austin, TX 
78704. 

Earl’s Word Power, an 
educational program that 
helps students develop a bet- 
ter vocabulary by introduc- 
ing new words and then using 
Shakespearean plays to test 
word retention. For the 
Apple II; floppy disk, $29.95. 
George Earl, 1302 South Gen- 
eral McMullen, San Antonio, 
TX 78237. 

Earth Defender, an arcade- 
type game. You must save 
the Earth by manning your 
laser-equipped spaceship and 
destroying all invading 
aliens, nuclear missiles, and 
asteroids. For the Apple II 
and II Plus; floppy disk, 
$29.95. New Vision, Suite 15, 
5150 Peachtree Industrial 
Blvd., Chamblee, GA 30341. 

Editor/Assembler, an edi- 
tor and assembler package. 
This menu-driven system fea- 
tures full-screen list and edit 
capabilities, system status 
display, and up to 27K bytes 
for source code. For the 
Apple II and II Plus; floppy 
disk, $89. Custom Micro Sys- 
tems Ltd., 16921 108 St., Ed- 


476 January 1983 © BYTE Publications Inc 


monton, Alberta, T5X 3В2, 
Canada. 

Free Fall, an arcade-type 
game. Ав your player falls 
through a maze, you must 
maneuver it around falling 


debris, which consists of 
girders, bio-bops, and gun- 
ners, This game has three 
levels of difficulty. For the 
Apple II; floppy disk, $29.95. 
Sirius Software Inc., 10364 
Rockingham Dr., Sacramento, 
CA 95827. 

The Integer Fix, a system 
that converts disks contain- 
ing Integer BASIC so that 
they may be run on an Apple 
II Plus. Converted programs 
can operate with both Apple- 
soft and Integer BASIC. For 
the Apple II Plus; floppy 
disk, $20. Barrington Educa- 
tional Computer, POB 863, 
Barrington, IL 60010. 

Inventory Manager, an 
inventory-control program 
that can maintain records on 
up to 1200 items on a single- 
disk system or 2700 items on 
two disks. Items may have as 
many as 13 categories. For 
the Apple II and II Plus; flop- 
py disk, $149.95. Synergistic 
Software, Suite 201, 830 
North Riverside Dr., Renton, 
WA 98055. 

Kamikaze, an arcade-type 
game. You are in control of a 
coastal defense ship that's 
under attack by successive 
waves of kamikaze fighters, 
low- and high-level bombers, 
and mines. For the Apple II; 


_ floppy disk, $34.95. Hayden 


Software Co., 600 Suffolk 
St., Lowell, MA 01853. 

The List Handler, a data- 
base-management program. 
This program can create and 
maintain a file of up to 3000 
records, with 255 fields each. 
It allows editing and can print 
lists and mailing labels. For 
the Apple II and II Plus; flop- 
py disk, $89.95. Silicon 
Valley Systems Inc., Suite 4, 
1625 El Camino Real, Bel- 
mont, СА 94002. 

Math Strategy, an educa- 


tional program that teaches 
basic mathematics skills 
through the use of graphics 
and techniques based on the 
latest research in learning 
theory. For the Apple II; 
floppy disk, $45. Apple Com- 
puter Іпс., 20525 Mariani 
Ave., Cupertino, CA 95014. 

Micro Cookbook, a pro- 
gram that will save your 
recipes, select a recipe based 
on ingredients on-hand or by 
category, and adjust a recipe 
for a number of servings. For 
the Apple II Plus; floppy 
disk, $30. Virtual Com- 
binatics, POB755, Rockport, 
MA 01966. 

Molec, a program that 
allows you to view three-di- 
mensional models of mole- 
cules The package is sup- 
plied with 13 organic mole- 
cules, or you can design your 
own using up to 64 atoms per 
molecule. For the Apple II; 
floppy disk, $150. Cambridge 
Development Laboratory, 36 
Pleasant St., Watertown, 
MA 02172. 

Money Munchers, an ar- 
cade-type game. Enter the 
maze to grab all the money 
you can, but look out for the 
money munchers who will 
eat your booty. You must 
also evade spiders and 
snakes. For the Apple II; 
floppy disk, $29.95. Data- 
most, 9748 Cozycroft Ave., 
Chatsworth, CA 91311. 

Psychological Diary, a 
program that will assist you 
in developing a better under- 
standing of your inner self. 
This program provides a per- 
sonal diary and such tests as 
personality, relationship, and 
sentence completion. For the 
Apple II; floppy disk, $39.95. 
Psychological Systems, 1519 
Burlington Rd, Cleveland 
Heights, OH 44118. 

Seafox, an arcade-type 
game. Your mission is to pilot 
your submarine and destroy 
the convoy of enemy ships 
and their escorts. You must 
dodge depth charges, mines, 


and torpedoes. For the Apple 
II and II Plus; floppy disk, 
$29.95. Broderbund Software 
(see address above). 

Shapes in Color, a system 
that lets you design high-res- 
olution animation and 
graphics. A variety of color 
shapes and character fonts 
can be constructed and 
saved. For the Apple II; flop- 
ру disk, $49.95. Hayden 
Software Co. (see address 
above). 

Shuttle Intercept, an 
arcade-type game. You must 
retrieve the friendly satellites 
bearing vital data while 
avoiding or shooting the ene- 
my satellites, missiles, 
saucers, and meteors. For the 
Apple II; floppy disk, $34.95. 
Hayden Software Co. (see 
address above). 

Singles' Night at Molly's, a 
package containing two soli- 
taire card games, Royal Flush 
and Sly Fox. These programs 
feature high-resolution 
graphics and automatic score 
keeping. For the Apple II and 
П Plus; floppy disk, $29.95. 
Soft Images, 200 Route 17, 
Mahwah, N] 07430. 

Speed Reader, a five-part 
program designed to help im- 
prove your reading skills. 
The exercises and lessons will 
teach you to increase your 
reading speed and percep- 
tion. For the Apple II; floppy 
disk, $70. Apple Computer 
Inc. (see address above). 

Spelling Strategy, an edu- 
cational program that helps 
you to spell better by using a 
variety of techniques to visu- 
alize and remember the cor- 
rect spelling of words. For the 
Apple II; floppy disk, $45. 
Apple Computer Inc.(see ad- 
dress above). 

Starcross, an adventure- 
type game. Your mission was 
to secure a black-hole power 
source, but now you've come 
across gigantic alien space- 
craft. You must explore the 
craft and discover its secrets. 
For the Apple II; floppy disk, 


$39.95. Infocom Іпс., 55 
Wheeler St., Cambridge, МА 
02138. 


Star Maze, an arcade-type ' 


game. Your mission is to find 
the nine power jewels in each 
level of the maze and return 
them to your mother ship. 
The maze has 16 levels. For 
the Apple II; floppy disk, 
$34.95. Sir-Tech Software 
Inc., 6 Main St., Ogdens- 
burg, NY 13669. 

SuperPILOT, a new imple- 
mentation of the PILOT lan- 
guage. This system features 
improved graphics control, 
flexibility to use video tape 
and videodisc players, and 
turtle graphics. For the Apple 
II; floppy disk, $200. Apple 
Computer Inc. (see address 
above). 

Type Attack, an educa- 
tional game. The objective of 
this game is to learn to touch- 
type by seeing characters on 
the screen and pressing the 
corresponding keys on the 
keyboard. For the Apple II; 
floppy disk, $39.95. Sirius 
Software Inc. (see address 
above). 

Warp Destroyer, ап аг- 
cade-type game. After travel- 
ing through hyperspace, you 
will be faced with mines, 
fighters, and probes. You 
must shoot these and go on to 
the Zalbian bases before you 
can return. For the Apple П 
and II Plus; floppy disk, 
$29.95. Piccadilly Software 
Inc., 89 Summit Ave., Sum- 
mit, NJ 07901. 

Wayout, an arcade-type 
game, Working with the 
cardboard compass and 
glasses provided in the pack- 
age, find your way out of the 
maze by using the mapmaker 
and watching the fireflies. For 
the Apple II and II Plus; flop- 
py disk, $39.95. Sirius Soft- 
ware Inc. (see address 
above). 

Word Weaver III, a word- 
processing system. This sys- 
tem uses all standard word- 
processing features, including 
80-column display, menu- 
driven functions, and global 


editing commands. For the 
Apple ПІ; floppy disk, 
$99.95. Synergistic Software 
(see address above). 

You're the Doctor, а simu- 
lation-type game. You be- 
come a doctor examining pa- 
tients, trying to diagnose and 
prescribe treatment. This 
simulation game includes 
high-resolution graphics and 
sound. For the Apple II; flop- 
py disk, $17.95. Simulations 
Software, POB 608, Station 
U, Toronto, Ontario, M8Z 
5Ү9, Canada. 

Zork П: The Dungeon 
Master, an adventure-type 
game. The final episode in the 
Zork trilogy takes you to a 
confrontation with the 
Dungeon Master himself. 
This game responds to plain 
English commands. For the 
Apple II; floppy disk, $39.95. 
Infocom Inc. (see address 
above). 


Atari 

Claim Jumper, a two- 
player arcade-type game. The 
object is to get all the gold 
you can, trade it for money, 
and get your money to the 
bank. Beware of claim 
jumpers, snakes, and killer 
tumbleweeds. For the Atari 
400/800; floppy disk, $34.95, 
Synapse Software, Suite I, 
5327 Jacuzzi St., Richmond, 
CA 94804. 

Escape from Vulcan’s Isle, 
a graphics adventure-type 
game. You're shipwrecked оп 
a desert island. You must ex- 
plore and discover a way off 
the island before the volcano 
erupts. On your way, you 
collect magic treasures—but 
avoid the monsters. For the 
Atari 400/800; floppy disk, 
$29.95. Epyx/Automated 
Simulations, 1043 Kiel Court, 
Sunnyvale, CA 94086. 

King Arthur’s Heir, a 
graphics adventure-type game. 
You must prove yourself 


worthy to hold the crown of 


Camelot. Your quest is to 
find the Scroll of Truth, hid- 
den by Merlin. For the Atari 
400/800; floppy disk, $29.95. 


Epyx/ Automated Simula- 
tions (see address above). 

Marathon, an educational 
game, The object in this math 
quiz is to get your runner 
across the screen first by cor- 
гесіу answering the prob- 
lems. The game has four 
levels of play and is designed 
for ages 8 to 16. For the Atari 
400/800; floppy disk, $19.95. 
Educational Software Inc., 
4565 Cherryvale Ave., So- 
quel, CA 95073. 

Protector II, an arcade- 
type game. You must rescue 
18 people from alien attack 
and deposit them safely on 
the other side of a volcano. 
This game features improved 
play and action. For the Atari 
400/800; floppy disk, $34.95. 
Synapse Software (see ad- 
dress above). 

Space Games, a games 
package that includes adven- 
ture- and arcade-type games. 
You must find your way out 
of the maze and shoot the 
aliens to save your home in 
outer space. For the Atari 
400/800; floppy disk, $24.95. 
Educational Software Inc. 
(see address above). 

Valley of the Kings, a 
graphics adventure-type game. 
You are in a mountainous 
region of Egypt and you must 
locate objects and passages to 
survive the three levels of the 
game. For the Atari 400/800; 
floppy disk, $29.95. Dyna- 
comp Inc, 1427 Monroe 
Ave., Rochester, NY 14618. 


CP/M 

Cardbox, a simple data- 
base-management system. 
Entries to this database are 
treated as electronic index 
cards. You can select input, 
report, and display formats 
and retrieve data using key- 
words. For CP/M-based sys- 
tems; floppy disk, $245. Cax- 
ton Software Publishing Co., 
10-14 Bedford St., Covent 
Garden, London, WC2E 
ӘНЕ, England. 

MCDisplay, a terminal in- 
terface program. With this 
program, complete terminal 


displays can be defined in ad- 
vance, which simplifies text 
and data entries and enhances 
prompts and messages. Dis- 
play layout sheets are includ- 


ed. For CP/M-based systems;«* 


floppy disk, $175. Master- 
computing Inc., POB 17442, 
Greenville, SC 29606. 
Medent, an accounts-re- 
ceivable system designed for 


. medical and dental offices. 


This system features record- 
access by number or name 
and automatic statements 
with aging. For CP/M-based 
systems; floppy disk, $1900. 
Community Computer Ser- 
vice Inc,, POB E, Auburn, 
NY 13021. 

Members Program, .a 
mailing-list management pro- 
gram. Designed for maintain- 
ing member lists of organiza- 
tions, this program can 
create, modify, and output 
alphabetically sorted lists or 
mailing labels. For CP/M- 
based systems; floppy disk, 
$75. Datamasters, Unit 10, 
12700 Northeast 124th St., 
Kirkland, W A 98033. 

Microsoft Multiplan, an 
electronic spreadsheet system 
that features an on-line refer- 
ence guide, alphanumeric 
sorting, up to eight display 
windows, use of Visicalc 
files, and variable-width col- 
umns. For CP/M-based sys- 
tems; floppy disk, $275. 
Microsoft Corp., С-97200, 
10700 Northrup Way, Bel- 
levue, WA 98004. 

Oubliette, ап adventure- 
type game similar to Dun- 
geons and Dragons. You 
must seek the gold hidden in 
the dungeon beneath the cas- 
tle. You can define your 
player’s characteristics. For 
CP/M-based systems; floppy 
disk, $39.95. Computer Man- 
agement Service, 501 Jack- 
son, Charleston, IL 61920. 

SCP/80, a set of utility 
programs to enhance CP/M. 
These programs facilitate 
data movement or modifica- 
tion and display status of 
files, memory, and devices. 
For CP/M-based systems; 
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floppy disk, $100. A. B. 
Hutchison Engineering, 1354 
Southwest 12th Ave., Pom- 
pano Beach, FL 33060. 
Yousable Youtilities, a set 
of 13 Unix-like utility pro- 
grams. Standard features in- 
clude redirecting console out- 
put to a disk file, comparing 
files, simple copy and backup 
procedures, and concatenat- 
ing multiple files. For CP/M- 
based systems; floppy disk, 
$95. Software Island Inc., 
Suite 109, 5858 Mt. Alifan 
Dr., San Diego, CA 92111. 


Commodore 

Aggressor, an arcade-type 
game. Your mission as a Ma- 
rauder pilot is to protect the 
settarium ore dump on New 
Earth from attacking Zaurian 
spacecraft. You are armed 
with lasers and bombs. For 
the VIC-20; cartridge, 
$39.95. Human Engineered 
Software, 71 Park Lane, Bris- 
bane, CA 94005. 

The Count, an adventure- 
type game. You wake up 
somewhere in Transylvania 
and you must escape with 
your life, The game is 


adapted from the Scott 
Adams original. For the 
VIC-20; cartridge, $39.95. 


Commodore International 
Ltd., The Meadows, 487 
Devon Park Dr., Wayne, РА 
19087. 

Dam Bomber, an arcade- 
type game. Pilot your plane 
and avoid the enemy fire if 
you can. You must carefully 
drop your bombs to destroy 
the dam and release the flood 
waters. For the VIC-20; cas- 
sette, $15.95. Human Engi- 
neered Software (see address 
above). 

Gorf, a set of four arcade- 
type games: Astro Battles, 
Laser Attack, Space Warp, 
and Flagship. For the VIC-20; 
cartridge, $39.95, Commo- 
dore International Ltd. (see 
address above). 

Hes Mon, a 6502 machine- 
language monitor featuring 
more than 25 commands for 
testing memory, dumping a 
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screen display to a printer, or 
disassembling machine code 
into assembly language. For 
the VIC-20; cartridge, 
$39.95. Human Engineered 
Software (see address above). 

Hes Writer, a word-pro- 
cessing program that incor- 
porates most standard fea- 
tures such as full-screen 
editing, right and left justifi- 
cation, move and delete text, 
and use of headers and page 
numbering. For the VIC-20; 
cartridge, $39.95. Human En- 
gineered Software (see ad- 
dress above). 

Investment Allocation, a 
program that accepts, pro- 
cesses, stores, and displays 
information concerning your 
investment portfolio. Up to 
50 investments can be entered 
and analyzed. For the VIC-20; 
cassette, $8.98. Martin 
Glasser, 121-B Birch Circle, 
Elgin AFB, FL 32542. 

Maze of Mikor, an arcade- 
type game that challenges 
you to steal the Warlock's 
gold as you try to avoid a de- 
mon. For the VIC-20; cas- 
sette, $17.95, Human Engi- 
neered Software (see address 
above). 

Mole Attack, an arcade- 
type game. You must try to 
keep those nasty moles un- 
derground by bopping them 
on the head. Bop as many as 
you can before time runs out. 
For the VIC-20; cartridge, 
$29.95. Commodore Interna- 
tional Ltd. (see address 
above). 

Omega Race, an arcade- 
type game. In the middle of a 
space arena, you must fight 
three types of deadly android 
warrior ships and avoid two 
kinds of mines. For the 
VIC-20; cartridge, $39.95. 
Commodore International 
Ltd. (see address above). 

Pak Bomber, a pak mon- 
ster drops bombs that you 
must catch or an explosive 
chain reaction will be set off. 
For the VIC-20; cassette, 
$15.95. Human Engineered 
Software (see address above). 

Renaissance, a simulation 


game in which the VIC 
becomes your opponent in an 
Othello-type game. The com- 
puter will give you hints and 
display a recommended best 
move. For one player. For the 
VIC-20; cartridge, $49.95. 
United Microware Industries 
Іпс., 3503-C Temple Ave., 
Pomona, CA 91768. 

Sargon II Chess, a simula- 
tion game. Sargon II is a 
sophisticated computer chess 
program that has seven levels 
of play. You can set up the 
pieces for practice or end 
games. For the VIC-20; car- 
tridge, $39.95. Commodore 
International Ltd. (see ad- 
dress above). 

Skier, an arcade-type 
game. You become a skier in 
a downhill race. Avoid the 
flags and obstacles as you 
hurtle down the slopes. This 
game features three levels of 
play. For the VIC-20; cas- 
sette, $17.95. Human En- 
gineered Software (see ad- 
dress above). 

Spiders of Mars, an arcade- 
type game. As a Martian 
Space Fly, you must defend 
your planet against the 
Spiders of Mars and their 
alies. You possess neutron 
bombs, but your enemies are 
numerous and deadly. For 
the VIC-20; cartridge, 
$49.95. United Microware Іп- 
dustries Inc. (see address 
above). 

Tank Trap, an arcade-type 
game. You must build walls 
to protect people from the 
crazed tank driver. This game 
features four levels of dif- 
ficulty. For the VIC-20; cas- 
sette, $17.95. Human Engi- 
neered Software (see address 
above). 

Tank Wars, an arcade-type 
game. Match your wits against 
the computer as you drive 
your tank around obstacles 
and mines. For the VIC-20; 
cassette, $17.95. Human En- 
gineered Software (see ad- 
dress above). 

Turtle Graphics, an intro- 
duction to computer pro- 
gramming. This program 


provides an easy-to-learn 
computer language that illus- 
trates the basic concepts of 
computer programming. It 
features colorful graphics. 
For the VIC-20; cartridge, 
$39.95. Human Engineered 
Software (see address above). 

VIC FORTH, an imple- 
mentation of the FORTH lan- 
guage. Ап interactive com- 
puter language, FORTH is 
faster than BASIC and very 


memory efficient. This pack- 


age features sound, graphics, 
and a screen editor. For the 
VIC-20; cartridge, $59.95. 
Human Engineered Software 
(see address above). 

Victrek and Victrek 8K, a 
set of two Star Trek-type 
games. You must scan galac- 
tic maps and maneuver 
through starbases as you bat- 
tle the Klingons for control of 
the galaxy. For the VIC-20; 
cassette, $17.95. Human En- 
gineered Software (see ad- 
dress above). 


IBM Personal Computer 

Computer Chef, a com- 
puterized cookbook. This 
program lets you enter and 
save recipes, find recipes with 
selected ingredients, and ad- 
just recipes for the number of 
servings. For the IBM Per- 
sonal Computer; floppy disk, 
$49.95. Norell Data Systems, 
3400 Wilshire Blvd., POB 
70127, Los Angeles, CA 
90010. 

Meteor-Math, ап educa- 
tional game. Students can 
learn basic mathematics by 
answering problems. This 
program has two modes and 
features sound, color, and 
graphics. For the IBM Per- 
sonal Computer; floppy disk, 
$39.95. Brauer Computer 
Support, POB 86634, San 
Diego, CA 92138. 

Pig Pen, an arcade-type 
game. You must find your 
way out of the four levels of 
the maze and avoid the fierce 
wild pigs. Your only salva- 
tion is to find the potent pig 
pills. For the IBM Personal 
Computer; floppy disk, 


$29.95. Datamost, 9748 
Cozycroft Ave., Chatsworth, 
CA 91311. 

Real Estate Analyzer, an 
investment analysis program. 
It allows you to make ac- 
curate investment decisions 
and determine the rate of 
return on real-estate pur- 
chases. Reports show cash 
flow and profits upon sale. 
For the IBM Personal Com- 
puter; floppy disk, $250. 
Howard Software Services, 
Suite 310, 8008 Girard Ave., 
La Jolla, CA 92037. 

System-Backup, а utility 
program that allows you to 
make a backup copy of any 
IBM PC disk, regardless of 
the sector size and the track 
format used. This program 
automatically formats disks. 
For the IBM Personal Com- 
puter; floppy disk, $50. 
Norell Data Systems (see ad- 
dress above). 

Videolink 88, а telecom- 
munications package. This 
program changes the IBM 
into an intelligent terminal. 
Specifications may be user- 
defined, and the program 
supports the Hayes Smart- 
modem. For the IBM Person- 
al Computer; floppy disk, 
$59.95. Windmill Software 
Inc., 1058 Joan Dr., Burling- 
ton, Ontario, L7T 3Hz2, 
Canada. 


TRS-80 

Air Traffic Control, a real- 
time simulation game that 
challenges you to direct air- 
craft to a safe landing by us- 
ing radar and flight computer 
displays. For the TRS-80 Col- 
or Computer; cassette, $8.95. 
Geographics Software, 95 
Eastbury Hill Rd., Glaston- 
bury, CT 06033. 

The Arranger, a computer 
disk library program. You 
can create a master disk that 
contains a record of every file 
on every disk you own. You 
can edit entries and locate in- 
dividual files and their disk 
numbers. For the TRS-80 
Models I and III; floppy disk, 
$29.95. Triple-D Software, 


POB 642, Layton, UT 84041. 
Brevi-T, a NEWDOS/80 
version 2.0 utility program. 
You can create abbreviations 
for commonly used or dif- 
ficult to remember DOS or 
BASIC commands. Com- 
mand abbreviations may be 
added or changed at anytime. 
For the TRS-80 Models I and 
III; floppy disk, $19.95. Sof- 
trends Inc., 26111 Brush 
Ave., Euclid, OH 44132. 

Colored Fonts, a character- 
generator utility package 
with which you can create 
your own character sets for 
screen display. Four prede- 
fined character sets and an 
Epson MX-80 screen-dump 
utility are standard. Avail- 
able in 16K- and 32K-byte 
formats. For the TRS-80 Col- 
or Computer; floppy disk 
and casstte, $29.95 and 
$24.95, respectively. Ren- 
aissance Game Designs, POB 
1232, Montclair, NJ 07042. 

Color-FORTH, an imple- 
mentation of the FORTH lan- 
guage for the Color Com- 
puter. This version has words 
for graphics, sound, fast 
math, and an auto repeat and 
control key. А ROM version 
is available. For the TRS-80 
Color Computer; cassette, 
$58.95. Hoyt Stearns Elec- 
tronics, 4131 East Cannon 
Dr., Phoenix, AZ 85028. 

Lasertank Duel, a two- 
player, arcade-type game. 
You and your opponent con- 
trol tanks maneuvering along 
city streets. The object of the 
game is to score points by hit- 
ting your opponent with laser 
beams. For the TRS-80 Color 
Computer; floppy disk and 
cassette, $19.95 and $15.95, 
respectively. Renaissance 
Game Designs (see address 
above). 

Stopper, a BASIC pro- 
gramming utility. You can set 
breakpoints at specific lines 
within a program, show the 
current value of a variable, or 
single-step a program through 
a range of lines. For the 
TRS-80 Models I and III; 
floppy disk or cassette, $20. 


The Alternate Source, 704 
North Pennsylvania, Lan- 
sing, MI 48906. 

Strike Force, an arcade- 
type game. Your task is to de- 
fend your five cities from 
alien attack and destroy the 
aliens' base. You are armed 
with star shells and missiles. 
For the TRS-80 Model I and 
III; floppy disk and cassette, 
$19.95 and $15.95, respec- 
tively. Melbourne House 
Software Inc., 333 East 46 
St., New York, NY 10017. 


Other Computers 

Home Financial Package, 
mortgage analysis, IRA Ac- 
count Planner, and Bond In- 
vestment programs. For the 
Sinclair ZX81; BASIC listing, 
$1. Florida Creations, De- 
partment P, РОВ 16422, 
Jacksonville, FL 32245. 

Nos BASICode, a utility 
program that enables the ex- 
change of BASIC programs 


between different brands of 
microcomputers. Most popu- 
lar brands are supported, 
with some modification re- 
quired. For the BASIC lan- 
guage system; cassette, 30 
Dutch guilders. BASICode, 
Administratie Algemen 
Secretariat, Nos, POB 10, 
1200 JB Hilversum, The 
Netherlands. 

TV Sketch, a program that 
allows you to create colorful 
video paintings. For the 
TI-99/4; cassette, $9. Glo- 
Data, POB 374, Stony Point, 
NY 10980. 

Z193D.ABS, а three- 
dimensional graphics pro- 
gram. It allows you to create, 
manipulate, and save three- 
dimensional images. This 
program features hidden line 
and hidden surface removal. 
For the Heath H-19/H-89; 
floppy disk, $25. Color- 
works, 5337 East Bellevue, 
Tucson, AZ 85712. 8 


This is a list of software packages that have been received by 
BYTE Publications during the past month. The list is correct to the 
best of our knowledge, but it is not meant to be a full description 
of the product or the forms in which the product is available. In 
particular, some packages may be sold for several machines or in 
both cassette and floppy-disk format; the product listed here is 
the version received by BYTE Publications. ] * 

This is ап all-inclusive list that makes no Comment оп the quality 
or usefulness of the software listed. We regret that we cannot 
review every software package we receive. Instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. All software received is considered 
to be on loan to BYTE and is returned to the manufacturer after a 
set period of time. Companies sending software packages should : 
be sure to include the list price of the packages and (where appro- 
priate) the alternate forms in which they are available. 


BYTE's Bits 


Call for Papers 


The International Con- 
ference Committee for the 
Eleventh Automatic Testing 
and Test Instrumentation 
Conference is seeking papers 
on the subject of computer- 
aided design, measurement, 
and testing (CADMAT). The 
conference will be held at the 
Metropole Convention Cen- 


tre, in Brighton, England, 
from December 13 to 15, 
1983. Submit a 250-word 
synopsis to the CADMAT 
Conference Secretary, Net- 
work Exhibitions Ltd., 
Printers Mews, Market Hill, 
Buckingham МК18 1/Х, 
England; telephone (02802) 
5226.m 
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Books Received 


Apple BASIC, Richard 
Haskell. Englewood Cliffs, 
NJ: Prentice-Hall, 1982; 183 
pages, 50.5 by 66 cm, soft- 
cover, ISBN 0-13-039099-2, 
$12.95. 

Applications and Design 
with Analog Integrated Cir- 
cuits, J. Michael Jacob. 
Reston, VA: Reston Publish- 
ing, 1982; 498 pages, 45 by 57 
cm, hardcover, ISBN 0-8359- 
0245-5, $30.95. 

Artificial Reality, Myron 
W. Krueger. Reading, MA: 
Addison-Wesley, 1983; 312 
pages, 37 by 56 cm, soft- 
cover, ISBN 0-201-04765-9, 
$10.95. 

Assembler Language for 
Application Programming, 
Don H. Stabley. Princeton, 
NJ: Petrocelli Books, 1982; 
677 pages, 46 by 61.5 cm, 
hardcover, ISBN 0-89433- 
176-0, $35. 

COBOL, A Comprehen- 
sive Treatment, Thomas L. 
Naps and Bhagat Singh. Res- 
ton, VÀ: Reston Publishing, 
1982; 498 pages, 42.5 by 56.5 
cm, softcover, ISBN 0-8359- 
0830-5, $17.95. 

Comparative Studies in 
Software Acquisition, Steven 
Glaseman. Lexington, MA: 
Lexington Books, 1982; 131 
pages, 16.4 by 23.3 cm, hard- 
cover, ISBN 0-669-05422-4, 
$18.95. 

Computing: An Introduc- 
tion to Structured Problem 
Solving lising Pascal, V. A. 
Dyck, J. D. Lawson, ). А. 
Smith, and R. J. Beach. 
Reston, VA: Reston Publish- 
ing, 1982; 625 pages, 44.5 by 
57.5 cm, hardcover, ISBN 
0-8359-0902-6, $21.95. 

Concepts of ARC Local 
Networking. бап Antonio, 
TX: Datapoint Corp. (9725 
Datapoint Dr.), 1982; 70 
pages, 51 by 66 cm, soft- 
cover, ISBN-none, Docu- 
ment Number 50694, $4. 

Digital, Analog, and Data 
Communication, William 
Sinnema. Reston, VA: Res- 
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ton Publishing, 1982; 433 
pages, 44 by 57.5 cm, hard- 
cover, ISBN 0-8359-1301-5, 
$29.95. 

Electronic Manufacturing, 
Sheldon I. Kohen and 
Michael Rose. Reston, VA: 
Reston Publishing, 1982; 308 
pages, 43.5 by 57.5 cm, hard- 
cover, ISBN 0-8359-1642-1, 
$25.95. 

Experiments for Electrical 
Circuit Analysis with BASIC 
Programming, Theodore F. 
Bogart Jr. Chicago, IL: 
Science Research Associates, 
1982; 288 pages, 51 by 65.5 
cm, softcover, ISBN 0-574- 
21565-4, $11.96. 

How to Write an Apple 
Program, Ed Faulk. Chats- 
worth, CA: Datamost Inc. 
(9748 Cozycroft Ave.), 1982; 
220 pages, 32 by 49.5 cm, 
softcover, ISBN 0-8359- 
2992-2, $14.95. 

How to Write an IBM-PC 
Program, Ed Faulk. Chats- 
worth, CA: Datamost Inc. 
(9748 Cozycroft Ave.), 1982; 
427 pages, 32 by 49.5 cm, 
softcover, ISBN 0-8359- 
2991-4, $14.95. 

The Intelligent Microcom- 
puter, Roy W. Goody. Chi- 
cago, IL: Science Research 
Associates, 1982; 344 pages, 
52 by 67 cm, hardcover, 
ISBN 0-574-21560-3, $19.16. 

Interface Projects for the 
TRS-80 Mod III, Richard C. 
Hallgren. Englewood Cliffs, 
NJ: Prentice-Hall, 1982; 152 
pages, 41 by 55 cm, soft- 
cover, ISBN 0-13-469429-5, 
$12.95. 

An Introduction to Process 
Control and Digital Mini- 
computers, Peter L. Ginn. 
Houston, TX: Gulf Publish- 
ing, 1982; 291 pages, 16.4 by 
23.4 cm, hardcover, ISBN 0- 
87201-180-1, $26.95. 

Pascal Programming Struc- 
tures for Motorola Micropro- 
cessors, George W. Cherry. 
Reston, VA: Reston Publish- 
ing, 1982; 359 pages, 41.5 by 
56 cm, softcover, ISBN 0- 


8359-5465-X, $15.95. 

Pascal Text and Reference 
with Waterloo Pascal and 
Pascal VS, John B. Moore. 
Reston, VA: Reston Publish- 
ing, 1982; 398 pages, 42.5 by 
55 cm, softcover, ISBN 0-8359- 
5457-8, $16.95. 

PET/CBM and the IEEE 
488 Bus (GPIB), 2nd edition, 
Eugene Fisher and С, W. Jen- 
son. Berkeley, CA: Osborne/ 
McGraw-Hill, 1982; 319 pages, 
38.5 by 55.5 cm, softcover, 
ISBN 0-931988-78-0, $15.99. 

Practical BASIC Programs, 
IBM Personal Computer Edi- 
tion, Lon Poole, ed. Berke- 
ley, CA: Osborne/McGraw- 
Hill, 1982; 162 pages, 50.5 by 
66 cm, softcover, ISBN 0- 
931988-80-2, $15.99. 

Principles of EDP Manage- 
ment, Alexander Gaydasch. 
Reston, VA: Reston Publish- 
ing, 1982; 336 pages, 44 by 58 
cm, hardcover, ISBN 0-8359- 
5604-0, $19.95. 

Profitable Small Business 
Computing, Frank Green- 
wood. Boston, MA: Little, 
Brown & Co., 1982; 168 
pages, 35 by 54 cm, soft- 
cover, ISBN 0-316-327123-3, 
$9.95. 

Residential Electrical Wir- 
ing, Harry J. Edwards Jr. Res- 
ton, VA: Reston Publishing, 
1982; 224 pages, 44 by 59 cm, 
hardcover, ISBN 0-8359- 
6652-6, $17.95. 

Software Engineering, 


Analysis & Verification, 
T. G. Lewis. Reston, VA: 
Reston Publishing, 1982; 470 
pages, 45 by 57 cm, hard- 
cover, ISBN 0-8359-7023-X, 
$22.95. 

Structured COBOL Report 
Writer: A Programmer's 
Productivity Tool, David 
Schechter and George W. 
Yvkoff. Reston, VA: Reston 
Publishing, 1982; 300 pages, 
43.5 by 57.5 cm, hardcover, 
ISBN 0-8359-7097-3, $24.95. 

Structured Programming 
Using PL/I, 2nd edition, 
J. N. P. Hume апа R.C. 
Holt. Reston, VA: Reston 
Publishing, 1982; 400 pages, 
41 by 55.5 cm, softcover, 
ISBN 0-8359-7131-7, $16.95. 

Techniques for Creating 
Golden Delicious Games for 
the Apple Computer, How- 
ard M. Franklin, Joanne 
Koltnow, and Leroy Finkel. 
Somerset, NJ: John Wiley & 
Sons, 1982; 150 pages, 40.5 
by 60 cm, softcover, ISBN 
0-471-09083-2, $12.95. 

The Visicalc Book: Apple 
Edition, Donald H. Beil. Res- 
ton, VA: Reston Publishing, 
1982; 301 pages, 45 by 57 cm, 
hardcover, ISBN 0-8359- 
8398-6, $22.95. 

The Місісаіс Book: Atari 
Edition, Donald H. Beil. Res- 
ton, VA: Reston Publishing, 
1982; 298 pages, 45 Бу 57 cm, 
hardcover, ISBN 0-8359- 
8394-3, $21.95. m 


This is a list of books received at BYTE Publications during this 
past month. Although the list is not meant to be exhaustive, its 
purpose is to acquaint BYTE readers with recently published titles 


in computer science and related fields. We regret that we cannot 
review or comment on all the books we receive; instead, this list is 
meant to be a monthly acknowledgment of these books and the 
publishers who sent them. 


Ап Address 
іп Every Port 


Dear Steve, 

After owning а Radio 
Shack TRS-80 Model I for 
three and a half years, | 
purchased a Model III. I was 
surprised to find that the 
printer can be addressed at 
I/O ports 248, 249, 250, and 
251. When programming the 
Model I, it was always my 
practice to poke a formfeed 
character to location 37E8 
hexadecimal in order to cir- 
cumvent the Radio Shack 
printer driver, which converts 
formfeeds into an appropriate 
number of linefeeds. In the 
Model IH, that location is 
assigned to ROM (read-only 
memory), although perform- 
ing a PEEK of that address will 
provide the printer-status in- 
formation, as in the Model I. 
Which of the four ports is the 
correct address to use for the 
printer, or does it matter (and 
why)? 

Kerry A. Wilson 
Owensboro, KY 


By referring to the 
schematic diagram of the 
Model III, І have found that 
the printer port is enabled 
when address lines A3 
through A7 are high and when 
A2 is low. Because lines AO 
and Al are not used, they 
don't affect the decoding pro- 
cess. Any of the addresses 248 
through 251 will satisfy the 
decoding requirements and 
enable the printer port. 
‚.. Steve 


Other Keyboards 
for the 2Х80 


Dear Steve, 

I've just read Wayne J. 
Cosshalls article entitled 
"New Keyboard for the ZX80" 
(March 1982 BYTE, page 256). 
І have recently decided to 


Ask BYTE 


Conducted by Steve Ciarcla 


purchase a Sinclair ZX81 
microcomputer kit, but have 
been somewhat hesitant be- 
cause of its small keyboard. 
Naturally, I was extremely 
enthusiastic upon seeing this 
article. 

I happen to have a Jelco 
Type PR-5701 keyboard that 
looks quite similar to the one 
in Mr. Cosshalls article. I 
would like to wire this into 
my 2Х81 kit, but I'm won- 
dering whether the printed- 
circuit boards for the ZX80 
and the 7Х81 are all that 
similar? With the 8K-byte 
ROM (read-only memory) in 
the ZX81, some 40 new func- 
tions accessible from the new 
keyboard have been added. 
My question is can I still go 
ahead and wire a full 57-key 
keyboard in my ZX81, using 
the directions in Mr. Coss- 
hall's article? If not, how can 
I wire it into the 7Х817 Му 
Jelco keyboard is the same 
one used in the Radio Shack 
TRS-80 series, апа I also have 
a keyboard that is identical to 
one on Radio Shack's Color 
Computer. Which one would 
be better to use for my ZX81 
application? І appreciate 
your time and consideration 
on this matter. 

Robert Y. Million 
Cupertino, CA 


The printed-circuit board 
for the Sinclair ZX81 is dif- 
ferent from the ZX80, but the 
full-sized keyboard can still 
be installed as described in 
Wayne Cosshall's article. If 
you buy the 7Х81 kit, you 
will have the schematic di- 
agram and you will be able to 
easily locate the connections 
for A8 through А15. DO 
through D4 are located on re- 
sistor package RP3 and are 
wired as follows: 


Do = KBDI 
D1 = KBDO0 
D2 — KBD2 


D3 — KBD3 
D4 — KBD4 


You might have some con- 
fusion in using the new 
keyboard with all of the extra 
functions that the ZX81 now 
incorporates. Some sort of 
labeling for the keyboard 
should help. Either of the 
keyboards you mentioned 
should be satisfactory for 


your ZX81 application. 
. . Steve 
Uninterruptible 


Power Supplies 
Problem Solved 


The following letter pre- 


sents an innovative solution to 
the problem of building unin- 
terruptible power supplies—a 
topic of perennial interest to 
many of this column's readers. 
.. . Steve 


Dear Steve, 

On moving to Indonesia 
last year, I was faced with a 
problem similar to the one 
Albert С. Pollard encountered 
(see “Power Backup,” Febru- 
ary 1982 BYTE, page 366). 1 
wanted to use my Radio 
Shack TRS-80 Model I, but 
the commercial power is unre- 
liable: the voltage fluctuates 
and can be out for quite 
awhile. In addition, the power 
is supplied at 220 V (volts) at 
50 Hz. 

I sought advice from the 
salespeople at the store where 
I bought the computer and 
from a Radio Shack technical 
representative in Fort Worth, 
Texas, but they had no help to 
offer. Then, a distributor of 
Tripp Lite inverters suggested 
I try one of its units in com- 
bination with an automobile 
battery. Tripp Manufacturing 
Company of Chicago, Illinois, 
makes power inverters that 
people often use to supply 
120 V at 60 Hz to television 
sets in their campers where 


normally only 12 V DC is 
available. 

I was a little dubious at 
first, knowing that the in- 
verter produced a square 
wave (rather than the sine 
wave supplied by commercial 
power companies), but the ar- 
rangement worked flawlessly 
when I tried it. I now have a 
UPS (uninterruptible power 
supply) to run my Model I 
with its two 5%-inch disk 
drives and Anadex DP-8000 
printer. My Tripp Lite PV-350 
inverter can supply about 250 
watts (W) to the computer 
system when connected to my 
12-V Delco N-120 TS Freedom 
battery. The battery is kept 
charged by a 12-V, 6-amp 
charger built to work with the 
local 220-V power. Total cost 
was approximately $200. 

With this system, my com- 
puter can run for hours—even 
during prolonged blackouts. It 
isolates the computer system 
from the frequent power 
surges that are common here, 
and it has solved the frequen- 
cy mismatch as well I have 
been using the power supply 
for nine months and have not 
lost a bit of data due to power 
problems. 

The cost is less than a com- 
parable system I have seen ad- 
vertised. Also, the battery size 
can be reduced, depending on 
how much you want to spend 
and how long a blackout you 
anticipate. The only draw- 
backs seem to be a slightly in- 
creased audible hum from the 
computer's transformer and a 
slight horizontal disruption of 
the video-screen's display that 
travels up the screen about 40 
cycles per minute. Neither are 
particularly distracting; I have 
tried several of the other Tripp 
Lite inverters (even the much 
more expensive DV-500 fre- 
quency-controlled unit) with- 
out any change in the video 
distortion, which appears to 
be inherent in the design of the 
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Huntington’s 
Disease... 


The Genetic 
Time Bomb! 


NATIONAL 


212-966-4320 
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Micro Power Bench " 
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HUNTINGTON’S DISEASE ASSOCIATION 


Suite 501, 1441 Broadway. New York. N.Y 10018 


19-11 


Single Switch Control of CPU and Peripherals 
Built in circuit breaker protects your system 


Four power expansion outlets 


Choice of high quality oak or walnut 
Compatible with IBM, APPLE, TRS-80 and others 


Order Direct 
800-343-431 1 


Master Charge and Visa Accepled 


САВ-ТЕ 


Riverside St., Nashua NH 03062 
CIVILIZING COMPUTERS 


MDK SO 


ACOUSTIC ENCLOSURE 599! 


DEALER INQUIRIES INVITED 


K, Inc. 


Circle 69 on inquiry card. 


inverter (perhaps related to 
the fact that it produces a 
square wave). 

I have no idea whether a 
similar system would work for 
other computers, but it is a 
simple solution other TRS-80 
owners might want to try. 
Richard T. Nicholls, MD 
Indonesia 


RS366 Specification 
Explained 


Dear Steve, 

In a recent advertisement, a 
modem was described as be- 
ing "RS366 and RS-232C" 
compatible. І know the RS- 
232C, but what is an RS366? 

Thanks for the many fine 
articles you have written for 
BYTE. 

Michael F. Smith 
Athens, TN 


RS366 is a specification 
describing the interface be- 
tween DTE (data terminal 
equipment) and ACU (auto- 
matic calling units) for data 
communications. The most 
common system uses the Bell- 
type 801A ACU to generate 
pulses similar to a rotar y-dial 
telephone. The Bell-type 801C 
generates Touch-Tone signals. 

Each ACU requires an 
RS366 adapter, ап RS-232C 
interface, and a modem con- 
nected to a single phone line. 
The RS366 interface uses the 
same 25-pin connector as the 
RS-232C interface but has dif- 
ferent pin assignments апа 


functions. . . . Steve 


Advice for Potential 


Homebrewers 


Dear Steve, 

І am just becoming a com- 
puter fan, but I don't know 
which way to go to get 
started. My total experience 
with computers is on the col- 
lege level; I have a semes- 
ter of BASIC Plus using a 
DEC (Digital Equipment Cor- 
poration) PDP 11/70. 


I would like some advice on 
acquiring equipment. I have 
been considering the Sinclair 
ZX81 with the 16K-byte mem- 
ory package, but even in the 
kit form, it costs more than 
$200. For a little more money, 
I could get Commodore's 
VIC-20, but I would rather 
build a computer myself, be- 
cause that way over a period 
of time I feel that I could get 
more computer for the money. 

Actually, what I am look- 
ing for is an instrument that 
can be assembled by someone 
with kit-building experience 
and that would be able to in- 
terface with a TV as a video 
display. It would have to be 
able to handle limited files in 
cassette form. I am a Motor 
Vehicle Department investi- 
gator and want to keep some 
of my work records and cases 
on it. (Tape is easier to store 
than reams of paper.) I would 
like the instrument to have 
expandable memory, because 
it will be for general use. In 
addition to my work, I would 
like to be able to run games 
on it. 

T. J. Willis 
Waterbury Center, VT 


With the variety of com- 
puters that are now on the 
market, it is becoming dif- 
ficult to build а computer 
with more features for less 
than you can buy one. Plus, 
if you have little technical ex- 
pertise or lack a good dual- 
trace oscilloscope, trouble- 
shooting a homebrew com- 
puter can be a nightmare. 
One approach to take would 
be to buy assembled and 
tested boards that plug into a 
motherboard for a standard 
bus, such as 5-100, SS-50, 
KIM, and Z8, to name a few, 
and expand as your interests 
and finances warrant. 

Determine how much you 
wish to spend for an entry- 
level system, try to establish 
what you ultimately will do 
with your computer, and 
shop accordingly. А local 
computer store will give you 
a sales pitch on the brands 


that they sell and will explain 
features that you may not be 
aware of. Listen to them and 
ask questions. That will give 
you a good idea of what is 
available. 

One thing to consider with 
a home-built computer is the 
limited software available, 
especially if it is a cassette- 
based system. If you are a 
user rather than a program- 
mer, this will be very impor- 


tant to you. . . . Steve 


Tie Chips 
for More Memory 


Dear Steve, 

I have a problem I'm sure a 
lot of people share. I have a 
TRS-80 Color Computer and 
would like to expand the 
memory to 32K bytes. When 1 
installed the eight doubled-up 
(piggyback) 4116s, the PRINT 
MEM function still responded 
as if there were only 16K 
bytes. I have the old revision 
D board, and it has no jumper 
for 32K. I would appreciate 
your help in this matter, 
because І have a limited 
budget and spent quite a bit 
on the chips. 

Frank R. Durr II 
Tampa, FL 


Expanding the Radio Shack 
Color Computer to 32K is 
relatively simple. Your 
scheme of adding eight addi- 
tional 4116-type memory 
chips in parallel with the pre- 
sent chips is correct except 
that pin 4 of the added chips 
must be separated. Tie pin 4 
on all of the added chips 
together and connect them to 
pin 35 of the MC6883 (U10). 
T his will provide the required 
chip select for the second bank 
and willgive you the memory 
expansion that you desire. 

An excellent article on the 
operation and programming 
of the Color Computer can be 
found in the March 1981 
BYTE. (See "Whats Inside 
Radio Shack's Color Com- 
puter?" by Tim Ahrens, Jack 
Browne, and Hunter Scales, 


page 90.) It is recommended 
reading for anyone with a 


Color Computer. . . . Steve 


TVs for Monitors 


Dear Steve, 

Could you please tell me if 
there is any information on 
using a TV (without a radio- 
frequency modulator) as a 
monitor? І have some old 
black-and-white units that I 
would like to use. Would I 
feed the video via a field-effect 
transistor to get the video- 
drive level? Thank you. 
Murray Gilbert 
West Hempstead, NY 


Converting a television to a 
video monitor is a relatively 
simple task if you have some 
experience. Be sure that the 
television is the type that has a 
power transformer that iso- 
lates the 110-volt AC line 
from the chassis. It is extreme- 
ly important to avoid putting 
potentially lethal voltage on 
the chassis and into your com- 
puter. (Many of the late 
model sets do not incorporate 
power transformers.) 

An article in the May 1978 
BYTE, "Convert Your TV Set 
to a Video Monitor," by Dan 
Fylstra (see page 22), describes 
this conversion using a com- 
mercial kit. The Pickles & 
Trout TVM-04 direct-entry 
video kit will allow a clear 
display of 64 characters per 
line. . . . Steve 


Emulator Programs 
Provide More 
Software 


Dear Steve, 

I recently purchased a 
Radio Shack Color Computer 
with the idea of designing a 
program that would allow it 
torunthe numerous programs 
on the market written for 
other computers. 

I have thought about ap- 
proaching the problem from 
the software end by having 
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$595.00 


The Last Expansion Unit You 
Will Ever Have To BUY 


The six most commonly required add-on features for your ІВМ PC 


Without Using Any Additional Slots! 


(Dynamic Parity Error Correcting 
Circuitry).* 


ө Six additional system slots. 


е Extraheavy duty power supply to 
power a 5” winchester in your 
Pe, 


е Upto 192k of additional memory 
with our exclusive DPECC (R) 


е Two Asynchronous serial ports.* 
е Three parallel ports.* 
е Real Time Clock.* 


The 192k RAM, 2 asynchronous serial ports, 3 parrallel ports, and a Real 
Time Clock are all built on to the motherboard, so you won’t have to waste 
precious slots on them. 


The Expansion Unit comes without these options installed. * So you don’t 
have to pay for them if you don’t need them. But when you do, all you have 
to do is plug in the chips and you are ready to go. 


* All options are available installed with the Expansion 


Unt. 

2116 WALSH AVENUE 
SANTA CLARA CA 95050 
(408) 727-7548 


From Computer Plus to YOU... 


PLUS after PLUS after PLUS 


Color Computer tAk 1249 
wit Gk Ext. Banc $325 
w22K Ent. Basic $449 


Model tå 128x 
1 Drive 1419? 
2 Drive 14799 


Modal "lr 36i $799 
Model lli 48% 
2 Dink 05272 c ИР 


Okidata 80 $325 
Okldata 82A $425 


Oktdata 84 $4029 Color Computer Disk Drive 


Drived $385 Drive 4$ 239 Сезу Wheel $575 


BUY DIRECT Here are just a few of our fine offers... 
call TOLL FREE for tull information. 
COMPUTERS MODEMS DISK DRIVES 
Modelll54K $2675 Lynx Direct Connect МИМ 235 р.5, Model lli 45T-Dnve 
Model ШАК (ЕМІ 599 Hayes Smart Modem II Tondon 40 Track MI 
MODEL ili 46K 799 R.S. Acoustic Coupler AC-3 Color Computer Drive 4 
MODEL Ill 32K 854.50 Color Computer Drive 0 
*MODELIII 32K 831.50 RS. Modem II D.C. Primary Hard Disk MII 
MODELIII 48K 944 PRINTERS Primary Hard Disk МІ 
* MODEL Il148K ва Doisy Whee! Il ETC. 
Modei 11148к DWP-410 ССВ-84 recorder 
2 Disk & R5232c 1899 SmithCoronaTPI DolsyWheel C. C Joysticks 
Color Comouter 16K 249 Epson Mx80 16K RAM N.E.C. 200 N S. chips 25 
ColorComputer 46K Epson МХ80 FT 64K Rom Chips 75 
wiexlended basic 335 
Color Computer 32K 
wlextended basic 449 
tColor Computer 32K-64K DMP-200 
wiextended basic 460 ОМР-400 
Pocket Computer 2 230 ОМР-500 
Model 16 IDR 128K 4199 Microline 80 
Model 16 2DR 128K 4799 
ОТ-4 Data Terminal 599 
PT-240 Portable Terminal 779 


RS. Modem 1 D.C. 


Epson Mx400 
CGP-115 
DMP-100 


Color Computer Flex D.O.S 99 
Brand Nome Software » 
Send lor listing. 
R.S. Sottware 10% off list 
‘Computer Plu* New Equpment 
wil NECRAPMImtolled 
180 Oay Computer Plus Warranty 


1Cator ComButer 64K requires 
DakOandFiaaDOS 


5% ТОЦ. FREE 
^ 180030381 24 


Microline 82А 
Microltne 83A 
Microline 84 Paraltel 
P, C. Plotter Printer 


We have the lowest possible 
Fully Warranteed Prices AND 
a full complement of Radio Shack 


Software. 

P.O. Box 926 

480 King Street 
Littleton, MA 01460 
617-486-3193 


Prices subject to change without notice. 
Not rasponalblafor typographical errors. 
103-40 а tegiseted itademaik а! Tanay Corp. 


om 


January 1983 © BYTE Publications Inc 483 


Circle 109 on inquiry card. 


Circle 198 оп inquiry card. 
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SOLVE YOUR NETWORK 
COMPATIBILITY PROBLEMS 


The MC-80 is a versatile Micro-Processor Based Con- 
troller providing conversion between dissimilar data 
communications protocols. A low cost solution, the 


MC-80 allows a network to grow or 
change without making existing $1 495 


devices obsolete. Starting at.... 


е IBM 2780/3780 BSC to 
Async ASCII Devices 

e Burroughs Poll/Select 
TDI/EIA to Async ASCII 

е IBM 3270 BSC to 
Burroughs Poll/Select 


NEW: FULL 327X EMULATION SUPPORTING 
1 OR 2 ASYNC CRT/PRINTERS 
Гғағағч rtn e 
BS ҒЫРМЕОЛЫ ҮС. (305) 624-4644 


пеш a communications 1-800-327-3955 


INNOVATIVE ELECTRONICS, INC. 
4714 N.W. 165th Street, Miami, FL 33014 


e |BM 3270 BSC to 
Async ASCII Devices 

e IBM 3270 BSC to 
NCR Poll/Select 

e Special Applications 

e SNA available 1983 


Tm" д тегенде) PROSE 


ШИШИШИ ИШ! 


ЗИТТИН. AIT n SEIEN 

SBC can be redundant?! 

О Z80A 4MHz, 64K RAM, 2K ROM 

C) 2 serial, 2 parallel, 4 timer ports 

C) Bi-directional inter-processor channel 

C) Multi-processor architecture capability 

О Redundant processor manipulation 
capability 

[] Matching double-density disc controller 
with SASI 

C) Application note for system configurations 


JC SYSTEMS (415) 657-4215 
1075 Hiawatha Ct. Fremont, CA 94538 
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Ask BYTE 


the computer read the tape 
and, from the signals it re- 
ceived from reading the 
leader, determine the com- 
puter type. From there, it 
could select the proper simula- 
tion mode to understand and 
be able to run the program. 
However, I realize that if the 
program were possible, it 
would take up all the memory 
in the computer and the pro- 
gram being translated could 
not be run. Therefore, І am 
now trying to approach the 
hardware end of the problem 
(which I consider to be much 
easier than the software ap- 
proach). The problem is I am 
not sure how to go about de- 
signing the hardware. Are 
either of my two approaches 
feasible enough to work with 
6809 microprocessor? 

I felt that the project could 
be done because I don't think 
that there is really that much 
difference between the 6502 
and the 6809 other than the 
way they record and input in- 
formation into various com- 
puters. 

Chris Weaver 
East Hartford, CT 


The concept of a program 
that would allow running pro- 
grams from other computers is 
sound in theory, but falls 
apart in practice. Assuming 
that your program would 
recognize the tape format of 
the desired program and 
enable it to be loaded into 
your computer's memory, the 
desired program would still 
not run, Each computer on 
the market has its own 
operating system and 
monitor. Each computer has 
its keyboard, screen, and I/O 
routines located in different 
areas of memor y. À call for a 
character to be sent to the 
screen in one program would 
be totally ignored by another 
program, 

A more than casual dif- 
ference exists between the in- 
struction sets of the various 
microprocessors, and the 
codes for the mnemonics are 
totally different. A program 


that would recognize each 
machine and instruction set 
could be written but would 
probably take more memory 
than you could afford. 

A more realistic approach is 
to write an emulator program. 
This is а program that 
simulates the instruction set of 
another microprocessor. 
Several articles have been 
printed т various computer 
magazines for emulating 
microprocessors. If you devise 
an emulator program, it is 
possible to run programs from 
a specific computer on your 


own computer. . . . Steve 


Calculating 
Bandwidths 


Dear Steve, 

It seems to me that there's a 
lack of information on video 
monitors used on home com- 
puters—not one of descrip- 
tions of the various monitors 
advertised, but of what is re- 
quired to do what. For exam- 
ple, how much bandwidth is 
required for a satisfactory 
80-column line? How much 
for a good 80-column line? 
What do you gain by greater 
bandwidth? Or, put another 
way, what does your com- 
puter need to use a better 
bandwidth? Do most moni- 
tors accept the same input? 
What is the result of slightly 
different sweep rates? (Or is 
the stability of the sweep rate 
more critical than its absolute 
value?) Most monitors seem 
to have a 75-ohm input, so is 
coaxial cable required or will a 
good audio cable do? In short, 
what criteria or specifications 
should one look for in select- 
ing a video monitor? I haven't 
been able to compare any dis- 
playing the same data side-by- 
side. 

J. T. Miller 
Yucaipa, CA 


The bandwidth required for 
a given line on a video moni- 
tor can be calculated by divid- 
ing the active-trace time by 
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the number of horizontal 
dots. For a monitor with a 
horizontal-sweep frequency 
identical to a normal televi- 
sion (15,750 hertz), the total 
trace time is 1/15,750 — 63.5 
us (microseconds). The active- 
trace time is this time minus 
the retrace and blanking time, 
which is usually about two- 
thirds of the total or 42 ps. If 
the character matrix is 7 by 9 
with a one blank dot space, 
then 80 characters will require 
640 dots and 42/640 = 65.6 
nanoseconds per dot, or 
15.2 MHz. For а character 
matrix of 5 by 7, a bandwidth 
of 11.4 MHz results. 

As the monitor bandwidth 
is reduced, it is less able to 
clearly display all of the dots, 
and smearing results. A 
12-MHz monitor is probably 
the minimum bandwidth re- 
quired for а satisfactory 
80-column display. Monitors 
with a greater frequency re- 
sponse can display 80-column 
lines with greater sharpness. A 
rough estimate of monitor 
bandwidth can be made visu- 
ally. If all of the dots in each 
character in an 80-column line 
are clearly visible, then the 
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monitor has at least 12 to 
15 MHz of bandwidth, de- 
pending on the character 
matrix. 

Most monitors have a 
75-ohm input and are de- 
signed for a composite-video 
signal (one that contains video 
information along with the 
horizontal and vertical 
sweep). Because the distance 
from the monitor to the com- 
puter is usually only a couple 
of feet, an audio cable can be 
used. . . . Stevell 


In “Ask BYTE,” Steve Ciarcia 
answers questions on any area 
of microcomputing. The most 

| representative questions re- 

ceived each month wil be an- 
swered and published. Do you 
have a nagging problem? Send 
your inquiry to: 

Ask BYTE 

c/o Steve Ciarcia 

POB 582 

Glastonbury CT 06033 

IF you are а subscriber to The 
Source, chat with Steve 
(ТЕС317) directly, Due to the 
high volume of inquiries, per- 
sonal replies cannot be given. 
Be sure to include "Ask BYTE" 
in the address. 


Universal Medium 
for Software 
Distribution 


Softech Microsystems 
recently demonstrated a con- 
cept called the Universal 
Medium. Softech claims that 
this concept could greatly 
simplify the distribution of 
applications programs be- 
cause it provides the means 
for a single version of a 
personal-computer applica- 
tions program to be read and 
executed by another ma- 
chine. The applications pro- 
gram that the company 
demonstrated was encoded 
on a single floppy disk and 
was run without modification 


on an Apple II, an IBM Per- 
sonal Computer, a Z80-based 
system, and оп the 
M68000-based Sage II. 

Softech Microsystems 
points out that widespread 
use of its Universal Medium 
concept would mean that 
only one version of a pro- 
gram would have to be devel- 
oped and encoded on disks 
for distribution to personal- 
computer users. The com- 
pany credits the portability 
characteristics of the UCSD 
Pascal system as responsible 
for this development. m 


foruse with RAM or EPROM 


Circle 246 on inquiry card. 


. NEW 
from Matco Data Products 
OAK x Shit 
Static Memory Board 
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Buk Board i is ‘only $1751 


Matco Data Prod ucts has been supplying California Silicon 
Valley with superior technology for many years. Our 64K 
Memory Board is a product we've had many requests for. It 
is now on the open market. 

The 64K Memory Board is a 64K by 8 bit static memory 
board which may be used with RAM, EPROM, or any 
mixture of the two. It has been designed to provide the 
greatest possible flexibility and performance in an 5-100 
environment, while allowing for growth as the technology 
continues to change. The primary features are: 


ө Compatible with Proposed IEEE 696 standard 

e Total RAM/EPROM interchange capability (R/W jumpered) 
ө Extended Address capability (A16-A23) 

e Global Addressing possible in 16K groups 

e Two Extended pages may be on one card 

e Global/Extended allocations are 16K per group 

e 0-8 wait states for EPROM with fast CPU's 

e Wait states selectable on/off by 16K group 

e Responds to PHANTOM" оп ріп 67 (jumper selected) 


| © PHANTOM" bottom 48K and/or top 16K 
| e MWRT generated on-board, or taken from bus 


e Automatic deselectof empty sockets via FF detector 
e On-board data bus is pulled up for best performance | 
ө Fully socketed, solder mask, and component screen | 


Contact Matco for delivery details and quantity prices. It's a 
whole new board in Static Memory Technology. 

All boards are assembled, tested, burnt in and supplied 
with 150 nsec CMOS RAMS plus a 1 year limited warranty, 
and owner's manual. 


PRICES: 
ЕНЕ. TERT DEI $475.00 
48K (Partially loaded) ...... 410.00 
32K (Partially loaded) ...... 328.00 
A&T Board (Less НАМ)...... 200.00 
Distributed by: 


МА т СО 


Manufacturing and Test Company, Inc. 


427 Perrymont, SanJose,CA95125 
(408) 998-1655 


January 1983 © BYTE Publications Inc 485 


SYSTEMS 


Multi-Persoi а! Computer 


Columbia Data Prod- 
ucts’ Multi-Personal Com- 
puter (MPC) is available in 
an ІВМ Personal Computer 
compatible configuration 
for approximately 54000. 
This system is based on a 
i6-bit 8088 and comes 
with 128K bytes of RAM 
(random-access read/write 
memory}, dual serial ports, 
a Centronics port, and a 
detachable keyboard. Stan- 
dard features include a 
12-inch black-and-white 
monochrome display, color 
graphics video adapter, 
and a dual floppy-disk drive 
system. The MS-DOS and 
CP/M-86 operating systems 
and BASIC and macro as- 
sembler languages аге sup- 
plied. 

A wide variety of op- 
tions are available, in- 
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cluding а 280 CP/M board, 
a 16-bit Motorola 68000 
board, ап 8087 mathe- 
matics chip, cache buffer, 
Winchester hard-disk drive, 
multiple RS-232C interface, 
and telecommunications 
and networking support. 
Also available are multi- 
user, multitasking operat- 
ing systems such as 
MP/M-86 апа Oasis-16. 
High-level language sup- 
port is provided by BASIC, 
FORTRAN, COBOL, macro 
assembler, Pascal, and C. 
The Xenix operating 5у5- 
tem will soon be available. 
For full details, contact Col- 
umbia Data Products, 
8990 Route 108, Colum- 
Ша, MD 21045, (301) 
992-3400. 

Circle 550 оп inquiry card. 


QDP-100 


The QDP-I00 micro- 
computer from Quasar 
Data Products is ап 8-bit 
Z80A-based system. It 
comes with dual 8-inch 
floppy-disk drives, 64K 
bytes of RAM (гапаот-ас- 
cess read/write memory}, 
cache memory, and CP/M 
and BASIC. The QDP-100 
can be configured as a 
single-user workstation 
with the CP/M operating 
system, or it can serve mul- 
tipe users when equipped 
with MP/M software and 


additional memory. Other 
features include an online 
Help system and a menu- 
style listing of operations. 
Options for the QDP-100 
include a 1O- or 15-mega- 
byte hard disk and up to 
256K bytes of RAM. A bul- 
letin describing the 
QDP-100 is available free 
by writing to Quasar Data 
Products Inc., Marketing 
Department, 10330 Brecks- 
vile Rd., Cleveland, OH 
44141. 
Circle 551 on inquiry card. 


ISB 80/85 Has 
Expandable STD Bus 

The Microsystems Group 
of GE Intersil Systems has in- 
troduced the ISB 80/85 
microcomputer. It has a 
slim-line STD bus card cage 
that can accommodate as 
many as six additional STD 
bus cards. The basic 80/85 
is built around a 64K-byte 
RAM card, a 12-inch dis- 
play. detachable keyboard, 
and your choice of a Z80 or 
an 8085 processor card. 
Mass storage is provided by 
either two 54-inch double- 
sided double-density floppy- 
disk drives or a single 
5¥%-inch floppy disk and a 
5¥%-inch 10-тедаруге 
Winchester drive. Тһе 
CP/M 2.2 Operating system 
is standard. Optional scien- 
tific, business, and word- 
processing software pack- 
ages are Offered by the 
company. 

Prices for the ISB 80/85 
range from $5990 for a ver- 
sion outfitted with dual 
floppy-disk drives to $8990 
for the system with both 
the floppy disk and Win- 
chester disk drives. OEM 


(original equipment manu- 
facturer) prices are available. 
For details, contact GE In- 


tersil Systems Inc. 1275 
Hammerwood Ave., 
Sunnyvale, CA 94086, 
(408) 743-4300. 
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Micro-Professor 1! 

Micro-Professor Il is now 
being marketed by Multi- 
tech Electronics. The 6502- 
based MPF-l| personal 
computer offers users col 
or graphics and printing 
capabilities and comes 
with a 49-key keyboard, 
including nine function 
keys, 64K bytes of RAM 
(random-access read/write 
memory), and a 12K-byte 
Apple-compatible BASIC 
interpreter. Cassette tape is 


16-Bit 
Business Computer 


used for backup storage. 
Video-display capabilities 
include text and low- or 
high-resolution graphics in 
6 colors. The screen for- 
mat is 24 lines by 40 col- 
umns (960 characters), 
using a 5 бу 7 dot matrix. 
Other standard features in- 
clude a Centronics inter- 
face for parallel printers, an 
RF (radio frequency] mod- 
ulator, and an onboard 
8-ohm speaker. 

Optional software car- 


"CA 94086. 


tridges provide the MPF-II 
with assembly, Pascal, 
Logo; and FORTH lan- 
guages. Hardware options 
include a 40-column ther- 
mal printer, joysticks, and 
a floppy-disk interface. The 
МРЕ-ІІ costs $399; volume 
discounts аге available. 
Contact Multitech Elec- 
tronics Inc., 195 West Е! 
Camino Real, Sunnyvale, 
(408) 773- 
8400. 
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Micro Decision 


Morrow Designs is mar- 
keting a 4-MHz Z80A-based 
computer that has a single- 
sided 5%-inch floppy-disk 
drive and a full-featured 
display terminal. Standard 
features on this computer, 
called the Micro Decision, 
include 64K bytes of RAM 
(random-access read/write 
memory], two RS-232C 
serial ports, detachable key- 
board, and the CP/M 2.2 
operating system. The 
Micro Decision has a menu- 
driven front end to CP/M 
that can be deactivated by 
the user, a virtual drive that 
reassigns to drive A апу 
reference to a nonexisting 
drive, and the ability to read 
and write multiple disk for- 
mats, such as Osborne, 
IBM, and Xerox 820. Sup- 


plied software includes 
Micro Mike’s Bazic, which is 
compatible with North Star 
BASIC, Microsoft's BASIC 80 
and the Wordstar word 
processor, Morrow De- 
signs’  Correct-It spelling 
checker, and Software 
Products International's 
Logicalc electronic spread- 
sheet. 

Micro Decision has a sug- 
gested list price of $1790. It 
can be purchased without 
the display terminal for 
$1195. A second disk drive 
is available for $350. Quan- 
tity discounts are offered. 
For complete technical and 
pricing information, contact 
Morrow Designs, 522] 
Central Аме, Richmond, 
CA 94804, (415) 525-4715. 
Circle 554 on inquiry card. 


NABU Maunfacturinng 
Corporation has introduced 
the NABU 1600, a 16-bit In- 
tel 8086/8087 coprocessor- 
based business computer. 
The 1600 has 256K bytes of 
RAM (гапаот-ассеѕѕ read/ 
write memory] that can be 
expanded up to 512K 
bytes, а 1O-meagbyte micro 
Winchester disk drive, and 
a high-density minifloppy- 
disk drive with 800K bytes 
of formatted storage. Two 
Operating systems, Xenix 
and MS-DOS, are supplied 
with the 1600. Using stan- 


dard asynchronous/syn- 
chronous links, the 1600 
can communicate with 
other computers or it can 
provide access to broad- 
band cable networks. The 
1600 can handle three 
users simultaneously. 

The NABU 1600 has a 
suggested retail price of 
$12,995 (Canadian}. Full 
details are available from 
NABU Manufacturing 
Corp., 1051 Baxter Rd., Ot- 
tawa, Ontario K2C 3P2, 
Canada, (613) 526-1426. 
Сігсіе 555 on inquiry card. 


SOFTWARE 


IBM Program 
Development Aids 
The Lazycoder-Screen is 

the first in a series of pro- 
gram and presentation de- 
velopment aids for the IBM 
Personal Computer from 
Nelson Data Resources. 
Lazycoder has 35 built-in 
functions that let you use 
your screen for designing 
images or for entering data. 
Completed designs can be 
orinted, generated into a 
BASIC fie maintenance 
orogram using the screen 
for data entry, or put 
:ogether for a slide show. 
With Lazycoder-Screen, 
you can create computer- 
zed educational aides or 
help systems, or you can 
Jse its filing system option 
о enter and retrieve infor- 
nation. 

Lazycoder—Screen costs 
$125. A free demonstra- 
jon kit is available. For 
nore information, contact 


Nelson Data Resources, 
Suite 118, 900 South 74th 
Plaza, Omaha, NE 68114, 
(402) 397-3030. 

Circle 556 on inquiry card. 


C Language 
for Model 16 

Softworks Ltd. is market- 
ing a complete C compiler 
for Radio Shack's Model 16 
computer. This version of 
C is based on W/hitesmiths 
C compiler, a complete im- 
plementation of the C lan- 
guage. Cross-compilers for 
developing Model 16 C 
programs on different com- 
puters are available. 

Softworks C costs 5950. 
А documentation package 
is $30. Dealer inquiries are 
invited. Contact Softworks 
Ltd., 607 West Wellington, 
Chicago, IL 60657, (312) 
327-7666. 
Circle 557 on inquiry card. 
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Full-Screen 
Editor for IBM 

PCEdit is а full-screen 
editor for the IBM Personal 
Computer from Personal 
Systems Technology. 
PCEdit features online 
helps and prompts, global 
search and replace, large 
file editing, block move, 
and a limited undo capabil- 
ity. It permits full use of all 
function and editing keys 
on the IBM's keyboard. 
Minimum requirements are 
PC-DOS, one disk drive, 
and 96K bytes of RAM 
[random-access read/write 
memory}. 

PCEdit comes with com- 
plete documentation and 
full support and service. It's 
available for $98 at se- 
lected Computerland stores 
or factory-direct from Per- 
sonal Systems Technology 
Inc., 22957 La Cadena, 
Laguna Hills, СА 92653, 
(714) 859-8871. 

Circle 558 on inquiry card. 


Fancy Fonts 

for Epson Printers 

Softcraft’s Fancy Font 
personal typesetting sys- 
tem provides Epson print- 
ers with a variety of type 
sets, sizes, and faces. Type 
sizes range from 8 to 21 
points, and Fancy Font lets 
you specify up to 10 fonts 
or logo sets for any letter or 
document. Roman, Sans 
Serif, Script, and Old 
English with bold, italic, 
and regular typefaces are 
all standard. Word-process- 
ing capabilities include text 
centering, justification, and 
underlining. Parameters 
such as page size, tabs, 
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margins, fonts, line spac- 
ing, headers, and footers 
are user-specifiable, and 
text files can be prepared 
with any text editor, in- 
cluding W/ordstar. 

The Fancy Font package 
comes with the Hershey 
character database, which 
contains more than 1500 
character and graphics 
symbols that can be scaled 
to different sizes and 
formed into new font sets. 
Fancy Font costs 5180 and 
is available in a variety of 
disk formats for CP/M- 
Dased systems. For a free 
brochure, contact Softcraft, 
Suite 1641, 8726 South 
Sepulveda Blvd., Los 
Angeles, CA 90045, (213] 
641-3822. 

Circle 559 on inquiry card. 


Space Sharks 

Challenges Gamers 

Empire |І: Interstellar 
Sharks is a science-fiction 
game system from Interac- 
tive Fantasies. The object 
of the game is to manuever 
your way through the 
webs of bureaucratic red 
tape and occasional 
clandestine dealings of 
large monopolies to 
achieve success: wealth 
and a spacecraft for your 
escape. 

Empire 1: Interstellar 
Sharks is available in Apple- 
soft for 48K-byte Apple 
computers running DOS 
3.3. It costs $32.95, includ- 
ing a manual and a soft- 
cover novella. Contact In- 
teractive Fantasies, РОВ 
22222, Agoura, CA 
91301, (213) 706-0661. 
Circle 560 on inquiry card. 


McGraw-Hill Releases 
New Software Line 


McGraw-Hill Book Com- 
pany’s newly formed 
Computing & Educational 
Software Group develops 
texts and software for com- 
puter courses and other 
educational areas. Initial of- 
ferings are i finance, 
economics, and graphics. 
For investment analyses, 
the company has the Riley- 
Montgomery  Investpak, 
and for time-series есо- 
nomic forecasting the Hall- 
Hall-Lilllen: MicroTSP is of- 
fered. A generic graphics 
program for constructing 
and displaying instructional 
materials, the Ward-rby: 


Hypergraphics, is also avail- 
able. 

Future software will 
touch upon business, en- 
gineering, sciences, апа 
other disciplines, as well as 
text-related and database 
software, stand-alone 
computational and tutorial 
software, and generic soft- 
ware encompassing all 
areas. For details, contact 
the Computing & Educa- 
tional Software Group, 
McGraw-Hill Book Co. 
1221 Avenue ofthe Ameri- 
cas, New York, NY 10020. 
Circle 561 on inquiry card. 


Farm 
Accounting Package 

Harris Technical Systems’ 
Agdisk Farm Accounting 
Package offers farmers and 
ranchers single-entry ac- 
counting with double- 
entry accuracy on either a 
cash or accrual basis. Stan- 
dard functions include 
entering transactions, the 
ability to print standard 
financial reports, special 
provisions that prevent the 
accidental loss of data, 
closing and beginning ac- 
count periods, and the 
ability to modify account 
names, heading, etc. 
Agdisk will run on ІВМ, 
Radio Shack, Commodore, 
Digital, and Texas Іп- 
struments systems. 

Agdisk costs $600 and is 
available at selected Apple 
and Team Electronics 
dealers and Computerland 
stores. The Agdisk manual 
can be purchased sepa- 


rately for $29.95. For more 
information, contact Harris 
Technical Systems, 624 
Peach St, Lincoln NE 
68508, (402) 476-2811. 
Circle 562 on inquiry card. 


Secure 

Your СР/М Files 

Secure is designed to 
stop unauthorized access 
to CP/M files. Manufac- 
tured by Century Systems, 
Secure can encrypt any 
type of file, such as binary 
machine code, data, or 
text, making the theft of 
CP/M data virtually im- 
possible. Files can be 
repeatedly processed by 
Secure for greater levels of 
security. This system uses 
two user-supplied "Keys" 
to protect files on any 
Z80-based microcomputer. 
It can safeguard financial 
data and customer data, 
mailing lists, confidential 


correspondence, computer 
programs, or data to be 
transmitted. 

есше version 30 Б 
available in a variety of disk 
formats for systems run- 
ning CP/M 2.0 or later. It 
costs $150. Contact Cen- 
tury Systems Inc., Suite 
11B, 12872 Valley View 
Ave., Garden Grove, CA 
92645, (714) 895-3381. 
Circle 563 on inquiry card. 


Resume 
Preparation Program 
Single Source Solution’s 
Interactive Resume is for 


people seeking employ- 
ment. Through a series of 
questions, Interactive Re- 
sume automatically builds 
your resume, which can be 
upgraded or tailored to 
meet the needs of a par- 
ticular job. 

Interactive Resume is 
available for the Apple, 
TRS-80, апа ІВМ Personal 
Computer. A version for 
CP/M owners is also avail- 
able. Interactive Resume 
COsts $49.95. For further 
information and a free soft- 
ware catalog, write to 
Single Source Solution, POB 
5/8, Concord, CA 94522. 
Circle 564 on inquiry card. 


PUBLICATIONS 


MINIATURE COAXIAL 


RIBBON CABLE ASSEMBLIES 


Е 
А. 
Е 
Boe 


Coaxial Ribbon-Cable 
Assemblies Brochure 

Computer Cable & Prod- 
ucts has issued a new 
brochure describing its line 
of miniature coaxial ribbon- 
cable assemblies. Included 
are full specifications and 
ordering information on 
the firm's line of standard 
dual-latch housing coaxial 
cable assemblies and 
custom assemblies. W/ith 
dualrow latch housing 
connectors, these minia- 
ture coaxial ribbon cables 


аге available with іт- 
pedances of 50, 75, and 93 
ohms and with up to 25 
flat conductors. The 
brochure is available from 
Computer Cable & Prod- 
ucts Inc., Department D21, 
147 Gazza Blvd., Farming- 
dale, NY 11735, (516) 
293-1610. 

Circle 570 on inquiry card. 


Commodore 64 
Software Catalog 
Commodore Business 

Machines has announced 
the availablity of an 8-page 
catalog describing software 
for the Commodore 64 
microcomputer. Business, 
financial, word processing, 
and games software are 
covered. Contact Commo- 
dore Business Machines, 
The Meadows, 487 Devon 
Park Rd. Wayne, PA 
19807, (215) 687-9750. 

Circle 567 оп inquiry card. 


Guide 
to Customizing 

Apple Hardware 

The Custom Apple, a 
guide to customizing Apple 
Il software and hardware, 
has been produced by 20 
Inc. Coauthored by Win- 
fried Ноѓғаскег and 
Ekkehard Floegel, this book 
guides you through a series 
of projects and applications 
that show you how to 
custom design hardware 
for the Apple. The book in- 
cludes a general informa- 
tion section that has tips on 
tools, logic diagrams, 
binary and decimal num- 
bering systems, and wire- 
wrapping апа soldering 
techniques. іп addition, 
The Custom Apple has a 
glossary and a parts sup- 
pliers source list. 

The Custom Apple is 
available at computer 
retailers or through the 
publisher for $24.95. Con- 
tact IJG Inc., 1953 West 
lith St, Upland, СА 
91786. When ordering 
from the publisher, add $4 
for shipping and handling. 
Circle 568 on inquiry card. 


IBM Products Guide 

The current 28-раде 
Buyer's Guide for the IBM 
Personal Computer ае- 
scribes more than 100 
products. Software ranges 
from a health club mem- 
bership system to account- 
ing packages. Hardware 
described includes touch 
panels, digitizers, light 
pens, and furniture. 

A new edition of the 
Buyer's Guide for the IBM 
Personal Computer is 
available every six weeks. 
Single copies are $1, and a 
one-year subscription costs 
$8. Order your guide from 
Starware, 1701 K St. NW, 
Washington, DC 20006, 
(202) 466-7351. 

Circle 569 on inquiry card. 


DATA CABLE PRODUCTS 


Catalog Spotlights 
Data-Cable Products 

A full range of data-cable 
assemblies and related ac- 
cessories for data process- 
ing and computer-center 
applications is described in 
a catalog from Kertech 
Corporation. Communica- 
tions assemblies covered 
include EIA (Electronic In- 
dustries Association} RS- 
232C, RS-449, V.35, IBM 
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Serpentine, wideband 
modems, telephone line, 
coaxial and twin axial, low- 
Capacitance, null modem, 
Teflon-insulated cable, and 
related connector and 
adapter accessories. Also 
included in this 20-page 
catalog are technical 
specifications, pricing, 
ordering, and applications 
information for each as- 
sembly and accessory. 

The Kertech Data Cable 
Catalog is available free of 
charge from Kertech Corp., 
I Map Hill Dr., РОВ P, Bab- 
son Park, МА 02157, (617) 
435-5994. 

Circle 571 оп inquiry card. 


Computer Literacy 
Subject of Textbook 

The Капаот House 
spotlight on Computer 
Literacy worktext, by Ellen 
Richman, serves as an іп- 
troduction to computer 
awareness and program- 
ming. Written at the junior 
high school level, this book 
is divided into three sec- 
tions and comes with a 
teacher's manual that has 
chapter notes and answers 
to the exercises found in 
each chapter. 

The first section explains 
what computers are and 
how they accept. store, 
process, and produce pro- 
cessed information. Тһе 
Second section discusses 
the history of computers 
and details how they are 
being used today and how 
they might be used tomor- 
row. The last section con- 
tains both pencil-and-paper 
and hands-on activities for 
BASIC programming in- 
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Struction so that students 
can learn how to program 
Apple ll, Atari, PET, or 
TRS-80 microcomputers. 
Twenty-five copies of 
Ellen Richman's Spotlight 
on Computer Literacy cost 


$126.25. For further infor- 


mation, contact Random 
House, 201 East 50th St., 
New York, NY 10022, 
(800) 638-6460; in New 
York, call (212) 751-2600. 
Circle 572 on inquiry card. 


PERIPHERALS 


Business Graphics 
Plotter and Software 

The Strobe 100 Graphics 
Plotter and Software pack- 
age lets you create hard- 
copy graphics directly from 
your computer. The Strobe 
100 Plotter has a drum plat- 
ten with X and Y stepper 
motors. It uses Pilot's Razor- 
point or Strobe's Trans- 
parency pens to plot on 
standard 8/2- by 11-inch 
paper. The plotting area is 8 
by lO inches, and the 
resolution is 5OO points per 
inch. Power requirements 
are 115 volts AC at 50 Hz 
or 230 volts AC at 60 Hz. 
The Strobe 100 measures 
3 inches (8.9 ст) tall by 
16/4 inches (41.3 cm] wide 
by 8⁄2 inches (21.6 ст) 
deep. Parallel TTL (transis- 


 tortransistor logic] VO is re- 


quired. 

Software for the Strobe 
100 includes a stand-alone, 
menu-driven business 
graphics program that gen- 
erates alphanumerics and 
line, bar, and pie charts. 


The company also has soft- 
ware that lets you manipu- 
late text and shapes and a 
program that helps you 
create reproducible graphics 
directly from the data files of 
such electronic spread- 
sheets as the Apple Busi- 
ness Graphics Package and 
Visicalc. 

Options include a trans- 
parency package, pens, an 
RS-232C cable, and a 
50-sheet package of paper. 
Parallel interface cards make 
the Strobe 100 Plotter and 
Software package available 
for the Apple Il and ill, Com- 


modore PET and SuperPET, 
the TRS-80 Model i, the 
Franklin Ace 1000, the 


Osborne 1, and S-100 bus 
systems. An RS-232C serial 
interface can be obtained. 
For the name of your local 
dealer, contact Strobe Inc., 
897-5A Independence 
Ave., Mountain View, CA 
94043, |415) 969-5130. 

Circle 573 оп inquiry card. 


The Apple Quartet 

Vista Computer Com- 
pany's Quartet dual Порру- 
disk drive system gives you 
the capacity of four stan- 
dard Apple il drives in the 
space of a single 5%-inch 
drive. Quartet disk drives 
are styled to complement 
your Apple, and they work 
in either dual-side 40-track 
or Single-side 35-track 
modes. 

A complete Quartet 
package comprises two 
thinline disk drives, case, 
controller, and software 
patches for DOS, CP/M, 


and Pascal. The suggested 
list price is $699, which in- 
cudes a 120-day warranty. 
For further details, contact 
Vista Computer Co. Inc., 
1317 East Edinger, Santa 
Ana, СА 92705, 1714) 
9390523. 

Circle 565 on inquiry card. 


TRS-80 Display 
Expansion Unit 

Holmes Engineering's 
VID-80 is a plug-in adapter 
that gives your Radio Shack 
TRS-80 a 24-line by 80-char- 
acter display. The VID-80 is 
completely self-contained 
and has its own memory 
and video controller. The 
VID-80 provides enough 
extra RAM (random-access 
read/write memory] апа 
logic to convert the TRS-80 
to a 64K-byte CP/M com- 
puter. Use of the VID-80 
does not interfere with nor- 
mal TRS-80 operations. 

The VID-80 is available in 
two versions. The VX-3 for 
the Model 11 plugs into 
Sockets inside the com- 
puter; no soldering is re- 
quired. The VX-1 for the 
Model | is made up of a 
small assembly that installs 
inside the Model l's key- 
board and a main printed- 
circuit board that must be 
connected into an expan- 
sion mainframe, which is 
available from the manu- 
facturer. The suggested 
retail price is $279. For more 
information, contact 
Holmes Engineering Inc., 
3555 South 3200 W, Salt 
Lake City, UT 84119, (801) 
967-2324. 

Circle 574 on inquiry card. 


What's New? 


RS-232C Interface 
for Commodore 64 and VIC-20 


The Model CX-6402, a 
ful RS-232C interface for 
Commodore's 64 апа 
VIC-20 computers, is made 
by Xitel Inc. This interface is 
said to have all the features 
and levels required to inter- 
face any RS-232C device, 
such as modems and 
printers. The CX-6402 con- 
nects to the computer's 
user port and permits full 
use of the machine's eight 
active RS-232C handshak- 
ing signal lines. Standard 
features include full RS-232C 


logic levels and the ability to 
operate at all VIC-20 апа 
Commodore 64 data rates. 
External RS-232C cables 
and power supplies are not 
required. 

Тһе (СЖ-6402 comes 
ready to use. Complete 
with a 6-foot parallel cable 
for connection to a printer, 
the CX-6402 costs $59.95. 
Further details are available 
from Xitel Inc., 2678 North 
Main St. #1, Walnut Creek, 
CA 94596, (415) 944-9277. 
Circle 577 on inquiry card. 


Voice-based Learning System 


Scott Instruments’ VBLS 
(voice-based learning sys- 
tem], a computer-based ed- 
ucational/training system 
incorporating speech-re- 
cognition technology, is for 
business, school, industry, 
and home use. It lets users 
commmunicate with an 
Apple Il by talking to it. The 
firm explains that VBLS 
evolved around a conver- 
sational approach to train- 
ing and education. Instruc- 
tors or authors determine 
the educational materials in 
any language (e.g., VBLS 
has been trained to recog- 
nize English, Korean, Ger- 


Hard-Disk Storage 
for Xerox 820 

An interface that con- 
nects the Graymatter line of 
hard-disk systems to the 
Xerox 820 microcomputer 
is available from IO Systems. 
The Xerox 820 Transparent 
Interface gives the micro- 
computer faster data ac- 
cess, an enlarged database, 
complete file-to-file analysis 
and reporting, and low-cost 
data storage. Graymatter 
systems use Seagate 
Technology's 5%-inch 
Winchester-type hard-disk 
drives and are available in 
expandable 5-, 10-, ог 
20-megabyte formatted 
storage capacities. 

The Xerox 820 Trans- 
parent Interface comes with 
step-by-step illustrated іп- 
structions and an adapter 
card for interfacing and for- 
matting a Graymatter hard- 
disk system to the Xerox 
820. For more information, 
write to IQ Systems, 2931 
La Jolla St, Anaheim, CA 
92806. 

Circle 578 on inquiry card. 


man, French, and Japan- 
езе) and specify its organ- 
ization (i.e., fill in the blank 
or true and false). The self- 
paced, interactive VBLS en- 
vironment is controlled Dy 
the user's voice. 

А VBLS system comprises 
Scott Instruments' VET-2 
voice-entry terminal and 
VBLS software. It costs 
$895.95, including man- 
ual. Contact the VBLS Na- 
tional Sales Group, Scott 
Instruments, 1111 Willow 
Springs Dr., Denton, TX 
76201, (817) 387-9514. 
Circle 576 оп inquiry card. 


= = 
MISCELLANEOUS 
mu HEURES a a! 


DIP Adapter Plugs 

Samtec’s DIP adapter 
plugs are available in ten 
different sizes and in six dif- 
ferent terminal styles. 
These plugs can be used 
for interfacing all compo- 
nent leads to DIP (dual in- 
line package} pinout pat- 
terns, and аѕ shorting 
plugs, I/O plugs, and com- 
ponent mounts. The ter- 
minals are ргесіѕіоп-та- 
chined brass with either 
gold or tin finish and are 
available in a choice of 
styles, including solder-pin, 
solder-pot, or slotted-head. 
The body is '4-inch-thick 
glass-filled polyester, UL- 
rated 94 V-O. All adapters 
feature pin 1 orientation 
and counter-bored-through 
mounting holes. 

Prices start at 50.69, in 
100-ріесе lots. Complete 
specifications are available 
from Samtec Inc, РОВ 
1147, New Albany, IN 
47150, (812) 994-6738. 
Circle 586 on inquiry card. 


January 1983 © BYTE Publications Inc 491 


Disney Film 
on Computers 


Computers: The Friend- 
ly Invasion, а full-color 
16-mm film from the Walt 
Disney Educational Media 
Company, introduces stu- 
dents to computers. Your 
pupils are shown how 
computers work, the types 
of tasks that computers 
perform, and the opportu- 
nities computers offer in 
the sciences and arts. Com- 
puter graphics and a few 
scenes from Disney's Tron 


are featured in this 19» — 


minute film. 
Recommended for grades 
5 through 12, Computers: 
The Friendly Invasion 
comes with a teacher's 
guide that provides back- 
ground information, a 
glossary of computer 
terms, suggested teaching 
strategy, and а biblio- 
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graphy. It costs $419. All 
Walt Disney l6-mm edu- 
cational films are available 
for a free two-week exa- 
mination. For further infor- 
mation, contact Walt 
Disney Educational Media 
Co., 500 South Buena 
Vista St, Burbank, СА 
91521, |800) 423-2555. In 
California, Alaska, апа 
Hawaii, call collect (213) 
840-1726. 

Circle 579 on inquiry card. 


Relocatable 

Flowchart Symbols 

Proflo manufactures and 
markets a complete line of 
preprinted, pressure-sensi- 
tive, relocatable flowchart 
symbols. These symbols 
eliminate the hassle of eras- 


ing and relocating func- 
tions whenever flowchart 
requirements change. The 
symbols produce a product 
that is said to be essentially 
camera ready. 

The manufacturer has 
available a range of starter 
kits that contain an assort- 
ment of standard symbols. 
For complete details, con- 
tact Proflo, 327 East 5300 
South, Murray, UT 84107, 
(801) 266-5368. 

Circle 580 on inquiry card. 


Practice Keyboards 

The Computer Practice 
Keyboard Company has in- 
troduced printed keyboards 
with each special-function 


key explained so that it is: 


possible to practice finger 
positions at any time. Non- 
typists will find the practice 
boards helpful aids when 
attempting to familiarize 
themselves with standard 
typewriter-key positions as 
well as specialkey posi- 
tions. 

The portable practice 
keyboards with a laminated 
finish are printed on sturdy 
8V2- by 11-inch stock. They 
are available for most 
popular computers, іп- 
cluding Apple, Atari, 
TRS-8Q, ТІ-99/4, ІВМ, 
Wang, Xerox, Osborne, 
Heath, Advantage, and 
Timex/Sinclair. The boards 
cost $9.95 each, postage 
paid. When ordering, be 
sure to mention the name 
and model number of your 


computer. Contact the 
Computer Practice Key- 
board Co., 616 9th St, 


Union City, NJ 07087. 
Circle 581 on inquiry card. 


Video Screen Cleaner 
Visible Computer 
Supply's Screenclean CRT 
cleaner removes dirt, dust, 
and other contaminants 
that can Build up on video 
screens. This spray-can for- 
mula is also said to dissipate 
the electrostatic charge on 
screens, which is the 
primary cause of dust at- 
traction and machine 
failure. For a 164-раде 
catalog of products, contact 
Visible Computer Supply 
Corporation, 3626 Stern 
Dr. St. Charles, IL 60174, 
(800) 323-0628; in Illinois, 
call (312) 377-0990. 
Circle 582 on inquiry card. 


Sinclair-Compatible 
Products Available 

The 32K RAM Memo- 
pak, the Memopak High 
Resolution Graphics, the 
Memopak Centronics Pa- 
rallel Interface, and the 
Memopak ЮК5232 Printer 
Interface are Timex/Sinclair- 
compatible products from 
Memotech Corporation. 
The 32K RAM Memopak 
gives Sinclair computers a 
full 32K bytes of directly ad- 
dressable RAM  (random- 
access read/write mem- 
ory). The suggested retail ' 
price is $109.95 

A 2K-byte EPROM (eras- 
able programmable read- 
only memory] monitor 
containing graphics sub- 
routines, callable by а 
BASIC USR function or by 
machine code, comes 
standard with the Memo- 
pak High Resolution 
Graphics device. This unit. 
gives you fully program- 
mable high-resolution 


Тһе last passenger pigeon on 


earth died in a Cincinnati zoo in 1914. 


We dont want the bald eagle to 
go the same way. There are fewer 
than 3000 bald eagles left in the 
lower 48 states. 

Civilization has crowded the 
eagles out of their eyries, yet eagles 
can live only in wilderness where 
their nests are undisturbed. 

Even where there is uninhabited 
land, eagles are being killed... by 
careless or malicious hunters, by 
poisoned meat set out for predators, 
by insecticides polluting our waters. 

We can keep these magnificent 


birds ... symbols of our own freedom 


... alive and free to soar our skies. 
There are ways you can help. 

Be careful with pesticides. Read 
the labels for correct methods of use 
and disposing of leftover poisons. 

Learn to identify the eagle. If you 
hunt, remember it's against federal 
law to kill eagles, hawks, falcons and 
other birds of prey. 

Never approach an eagle's roost- 
ing or nesting place. It's illegal even 
to disturb a nest —and you may cause 
the adult eagles to leave it for good. 

The National Wildlife Federation 
is working to save the eagle too. 


The last of 
the American bald eagles? 


With the help of several American 
companies, we've purchased land 
with eagle roosting sites and 
presented it to the American people. 

And the federation has offered 
a $500 reward for substantial 
assistance in convicting anyone who 
kills an eagle. 

You can support the National 
Wildlife Federation's programs to 
save the bald eagle. Join us. Write the 
National Wildlife Federation, 


Department 101, \ 
SS 


1412 16th Street, NW, 
Washington, DC 20036. 


capabilities |192 by 248 
pixels}, and the number of 
video pages is limited only 
ру the RAM size feach 
video page consumes ap- 
proximately 6.5K bytes of 
RAM]. The High Resolu- 
tion Graphics Interface 
costs $144.95. 

The Memopak Cen- 
tronics Interface is fully 
compatible with Sinclair 
BASIC. A printer can be ac- 
tivated by the BASIC com- 
mands LLIST, LPRINT, and 
COPY. The resident soft- 
ware in this unit provides 
the ASCII [American Stan- 
dard Code for Information 
Interchange} character set, 
and the interf ace permits a 
ful 80-column display. 
Lowercase characters can 
' be printed by using the in- 
verse character set. This 
item is available for 
$104.95. 


EPROM Programmer 
The PROMPro-/ from 


Logical Devices is capable 
of programming 2716, 
2739, 2732A, 2532, 8748, 
and 8749 EPROMSs feras- 
able programmable read- 
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The Memopak К5232 
Printer Interface has many 
of the same features as the 
Centronics Interface, but it 
gives your Sinclair the abili- 
ty to communicate with 
peripherals and other com- 
puters. It сап accommo- 
date data rates between 
110 and 19,200 bits per 
second and accepts 
modems and printers re- 
quiring serial RS-232C in- 
put. It agsts.S 139.95. 

All Memopak products 
come with а 10-day 
money-back guarantee 
and a six-month warranty. 
Contact Memotech Corp., 
Customer Services, 7550 
West Yale Ave., Denver, 


СО 80227, (800] 622- 
0949: in Colorado, са! 
(303) 986-1516. 


only memories) either by a 
remote computer or ter- 
minal operation or as a 
stand-alone unit. PROM- 
Pro-/ interfaces to a ter- 
minal or computer ру 
means of an RS-232C serial 
interface. It features user- 
selectable data rates and 
the ability to copy one 
EPROM from another 
without external control. 
After programming, each 
EPROM is verified against 
the memory's contents. 

п single units, the 
PROMPro-7 costs $489, іп- 
cluding personality 
modules. It's available from 
Logic Devices Inc. 781 
West Oakland Park Blvd., 
Fort Lauderdale, FL 33311. 
Circle 583 on inquiry card. 


Video-Taped Short 

Course on Pascal 

A three-part, full-color 
video-taped short course 
covering the concepts of 
computer programming 
with Pascal is available from 
Colorado State University’s 
Engineering Renewal and 
Growth Program. This 
course represents а stiut 
tured and disciplined ap- 
proach to programming 
that’s firmly fixed on pro- 
gramming development, 
readability, and maintaina- 
bility. The course was writ- 
ten by Dr. G. R Johnson 
and is offered at Colorado 
State University. For a free 
description, contact W. L. 
Somervell Jr. Engineering 
Renewal and Growth Pro- 
gram, Christman Field, 
Building 1000, Colorado 
State University, Fort Col- 
lins, СО 80523, |800) 
525-4950; in Colorado, call 
(803) 49148617. 
Circle 584 оп inquiry card. 


Typesetting 
on Compuserve 

Compuserve, in cooper- 
ation with Type Share, із 
Offering subscribers a type- 
setting service. This system 
lets users compose and 
transmit materials directly 
from their home or place of 
business at any time of the 


day or night. Required 
equipment includes a com- 
puter, modem, transmis- 


sion software to send 
stored files over telephone 
lines, and the Type Share 
manual. Users simply key- 
board the material to be 


typeset, specify type Style, 


size, and column width, 
save the material to tape or 
disk, and transmit it over 
telephone lines to Compu- 
serve. Type Share then pro- 
cesses the material and 
sends galleys to the author. 

The cost for this service is 
$4 per foor for 4-inch-wide 
paper or 56 per foot for 
8-inch paper. A complete 
system, including software, 
Type Share manual, 
modem, cassette-based 
VIC-20, supplies, and on- 
site training, is available for 
5775. For futher details, 


` contact Compuserve, 5000 


Arlington Centre Blvd., Co- 
lumbus, ОН 43220, (614) 
457-8600. 

Circle 585 оп inquiry card. 


V/here Do New 
Products Items 
Come From? 

The information printed in 
the mew products pages of 
BYTE is obtained from "new 
product” or "press release" 
copy sent by the promoters 
of new products. If in our 
judgment the information 
might be of interest to the 
personal computing ex- 
perimenters and home- 
brewers who read BYTE, we 
print it in some form. W/e 
openly solicit releases and 
photos from manufacturers 
to this 


and suppliers 
| marketplace. The informa- 
tion is printed more or less 
as a first-in first-out queue. 
. Subject to occasional priority 


modifications. While we 
would not knowingly print 
untrue or inaccurate data, 
or data from unreliable com- 
panies, our capacity to 
evaluate the products and 
companies appearing in the 
“What's New?" feature is 
necessarily limited. М/е 
therefore cannot be respon- 
sible for product quality or 
company performance. 


OKIDATA 16K RAM САВО 


MX 80 F/T III 82 A 


ul dut. 


MX 100 1120 СР5: |83 A 
BOTH WITH GRAFTRAX 


$ 00 For Apple? II/II+ 
399 Compatible with: 


564900 Dos 3.3% CP/M® 
Visicalc®, Pascal®, 


HX-20 COMPUTER | falsam mE 


| | 5.6 $ 00 
r n bles for all computer APPLE COMPATIBLE Fully tested 
EE ds a d eames а Ө рама 5 COMPUTER and assembled 


Please Call For Best Prices CALL FOR LOWEST PRICE 


SMITH-CORGNA 


WE HAVE IT ALL! 

OVER 500 TITLES LETTER QUALITY 
• APPLE * CP/M DAISY an, 
* ІВМ е ATARI М " Ж. 


PARTIAL LISTING 
Applewriter li $9909 
Arcade Machine 3809 
Bag of Tricks $CALL 
BPI GL 29990 
Choplifter 27% 
Data Factory 249% | 
dBase |! 489% 
DB Master 169™ 


%, 
Executive Secretary $CALL A. АТАР! 
Ғгоддег a7” | 


Home Accountant 5,900 


Peachtree $CALL 
PFS ag» | | Atari 800 (48K) $CALL 


5.А.М. | $САЦ. Atari 400 (16K) 299° 
Screenwriter 11 8900 


Supercalc 19900 Visicalc 17900 
Versaform 28500 

Visicalc 17900 LJK Letter Perfect 1199 
ы е | 32K memory 7900 


Word Handler 159% Software & acces. $CALL 
Wordstar $CALL 


^ KENSINGTON 
Г MICROWARE IG Products 


| Paddles $299 
Joystick Il 40% 
Select-A-Port 47% 
All of Above 109% 
SYSTEM SAVER | 
e UL Listed | | Joystick Ill $CALL 
ДЕШІ өзен $65 | Joystick ІВМ 4590 
е Dual outlet 


Disk Library Case или 


Hayes Modems Softswitch 
пане Огімеѕ Function Strip 
icrosoft Softcard Inverse Video 
Novation Modems 
Paymar Lower Case 


Wizard BPO 
16K Ram 4116(8) 
64K Ram 4164(8) 
3-Ring Disk Sheets (10) бақ 
' - 128K 
V-C Expand 80 


| Vista Products (б SATUEK 


652572745 


CPS Card $1490% 

CPS Cable $CALL 

Ramplus+ 32K 139° 5 1/4" (100) $239” 

Rom Writer 13999 " as 

ed b 5 1/4" (10) 25 
OC 195 8" (10) 39% 


Music System | | 
Super Talker Head Cleaning kit 7% 


Expansion Chassis 
Card Reader 
A/D-D/A 

V-C Expand 


APPLE Il 
A2 a 529909 


12" Green AU $8800 A40 40 TRACK 359° 
12" Green EU. 129% || ^79 79 TRACK 40% 


Amber $CALL APPLE III 
RGB (IBM) $CALL A3 NUM 522900 


баш A73 70 TRACK 529% 
Composite $269 A143 140 TRACK 669% 


EPSON RIBBONS 159, 12:22:38: 


DEALER | 
INQUIRIES, B СӘ 


INVITED (408) 985-0400 


Circle 478 on inquiry card. 


COMPUTER MAIL ORDERS & RETAIL STORE 


860 S. Winchester Віма. 
San Jose, CA 95128 
MON- ЕНІ 8-5 EM 10-4 


BF Fe vicro 


. . SALES} 


S-100-4 MINI'S 
Choose the System that fits your needs! 
A complete computer system ready to add 
on a terminal and printer. All Systems in- 
clude CP/M® software and system manual 
set. Full six-month parts and labor warranty 
excluding drives which carry the full O.E.M. 
manufacturers warranty. All S-100-4 Sys- 
tems advertised are in stock assembled and 
tested available for immediate delivery. 


MINI FLOPPY 


Only $1395.00 

COMPLETE 

* with 48 TPI single sided 
double density 947 $1395.00 

Жж with 48 TP! double sided 
double density 54" $1495.00 

| x with 96 TPI double sided 
e double density 547 $1650.00 
Aninexpensive but powerful system featuring a 
4 slot S-1 00 bus chassis with the XOR S-100 
board set; 4-MHZ 7-80 CPU ж 64K dynamic 
memory * multi-sector mixed density disk con- 
troller * 2-RS232 output ports in the rear for 
your terminal and printer * 3 eight-bit parallel 
ports on the CPU ready to add a cable and 
interface to your printer * All above systems 

are in stock * Includes CP/M® 2.2. 


ee | - 


4, Cabinet Top and Bottom. 


DUAL DRIVE SUBSYSTEMS 


mE) |i)’ 


HORIZONTAL OR VERTICAL 
Fully Assembled and Tested Units 


w/two Shugart 801R 55/00 $ 975.00 
w/two Shugart 851R DS/DD 
w/two бите DT-8 05/00 

w/two Tandon 848-1 SS/DD 
w/two Tandon 848-2 DS/DD 
Cabinet A & T w/Power Supply and Accs..235.00 


HARD DISK 


Only $2995.00 


COMPLETE 
These S-100-4 Systems тау 
be very small in size (9"H x 
QV;"W x 187971) but look at the 
size of the ATASI) 5'A" Win- 
chester hard disks we offer! 


4 models to choose from 
* Seagate 5 Megabyte System $2995.00 
ж #3020 15 6 Megabyte’ System $3495.00 
ж #3033 26 Megabyte’ System $3995.00 
* #3046 36 Megabyte’ System $4495.00 


The above systems include а 96 ТР! double sided double density 5%” 
floppy as standard The hard disk is controlled via Western Digitat's 
controller for hard disks Other features are the same as system з! tef! 


| CCS SYSTEM 2410. 
i | e Includes СР/М% 22 ә 2-Serial/1-Parallel Port 


1225.00 f 


е" 69.50 


California 
Computer 
Systems 


SPECIAL! 
. $1995.00 


e DMA Disk Controller € Hardware Vectored Interrupts 


{| 9 2-Real Time Clocks ө Supports CP/M^,MP/M*.OASIS 


CCS 2200 System, A&T..1625.00 


АТШЫ ,....-.. . Only—255.00 [ 
2422 Disk Controller Only —330.00 
20656 64K Only—320.00 
2200A Mainframe ..... ... Only—475.00 
CCS Apple Boards .. Call Toil Free For Prices 


TAPE BACKUP 


WITH HARD 


Only $4250.00 
DISK 


COMPLETE 


Now available through 
U.S Micro Sales, the 
XOR IRWIN 510 S- 
100-4tape backup sys- 
tem with 10 megabytes 
of hard disk storage. 
Back up your hard disk 
on а mini-tape (we're talking 10 meg.) in 
less than 3% minutes! The above system 
includes a 96 TPI 05/00 floppy drive and 
this system's modular design allows you 


*Megabyte sizes mentioned above are the avaitable storage space aftar 


CP/M is a trademark of Digital Research formatting 


to add a second floppy for only $395.00. 


TRUE MAIL ORDER PRICES 


With so many so-called Mail Order establishments using “toll free” lines, and grandiose advertising, how 
can you, the customer, expect to receive true mail order savings? We have done away with large ads, 
and free phone lines to offer comparable service passing on the savings to you. 

THINK! You still SEND YOUR MONEY in the mail to an unknown untested party, and delivery is still 
often doubtful and certainly protracted in most cases. 


PRINTERS serial or parallel MXB80 Cartridges $ B. 95 PERSONAL COMPUTER 
OKIDATA C-ITOH Ғ10 $1345 Prownter Ribbons $ 995 | РС-8001 5099 
BO по tractor 5 319 Brother HRI $ 849 IDS PRISM. Color $16.00 | РС-8012 $45 
80 with tractor 5 369 Smith Corona ТР! 5 569 IDS PRISM. Btack Only $1300 | PC-8031 5699 
82A no tractor © 419 COMING!--NEW МЕС-АРС 
MM ТІ dia. se ss S ERBATIM |, | GENERIC DISKETTES 
| 4" ! 
ВАА paralie $1009 CONNECTORS sla" SSDD $24.00 
2k Butter S 50 TAS-80 Cables only PU 3 ж DSDD $3500 | 51,4" $S/SD in plastic library сазе. . $21 
Apple Int 4 Cable 5 79 8" DS.DD $39.00 
Graphics 82А ВЗА $ 73 Atar-printer Cable 5 24 8" SSDD 535.00 — 
ІВМ PC-printer Cable 5 24 | ibrary Cases Alone 
C-ITOH SPECIAL Stale Genirdries patie Cai $ 24 Available in soft sector and hard sector 10 16 514: 5 2 50 
RS232 таіе-таіе $ 19 0 
nome! | Чар EET iier — "Configured for any computer, IBN APPLE DRIVES MODE MS 
please specify your computer" Tandon TMS-100 
C-ITOH PRINTERS IDS Cable $ 33 TMS. 100-2 $265 Hayes Smart Modern $212 
ао - i $ Apple Graphics Card wrth Cabte TMS-100-4 $383 Hayes Micro Modern $259 
80 Ф parte printer 449 to Epson. NEC C-ITOH $ B9 + Software patch for ІВМ $ 66 Hayes Chronograph $179 
col senal printer 5 589 = RANA Elite 1 Add on Drive $333 | Apple - Cat II - $279 
E col баШ printer $ 679 MONITORS Quad drive Apple controtler $ 99 IBM - Smart Modem Cables $ 22 
Col serai printer 5 729 Zenith ZVM-121 Green ..... < an For Elite 2.3 4 C D 
Prac Peripheral BK Sernal Butter TECO ED 1200 line Hires Green write for price availabilty S 99 RAM AR S 
with X on ot! Epson $ 111 МЕС Ап! бізге Green $155 * DAVONG (Apple and ІВМ) Apple 16K Card $ 66 
Graphics Prownter (120 cps) 5 444 AMDEK cad $155 5MB.. $1525 32K Card $125 
AMDEK Col $333 10MB.. $2025 IBM 64K Quad. Board .... . 9245-2275. AD 
АМОЕК Color І (ІВМ Available) $699 ТЕМЕ $2245 Apple Vista Vision 80........ — ү 


Send orders and inquiries to: 


Computer Apparatus" 
P.O. Box 32063 * Aurora, CO 80041 


We have access to a vast range of computer products from the many stocking distributors in Denver We cater lor 
arange of brand name peripherals and soltware for TRS-80. Apple. ІВМ, Atan and CP M users SEND in a card 
stating your interests for our free catalog. 

DELIVERIES: 4-6 weeks at worst. all orders are fully dated. (Includes mail and shipping time). 

PERSONAL CHECKS: OKAY. but cashiers checks. money orders. etc.. will receive shipping preference 

VISA AND MASTERCARD: Add 4% to total we CHARGE only WHEN we SHIP 

CATALOG: Descriptions charts pricing and availability on ailour products Prices subject to change without notice 
SHIPPING: VIA UPS add $2 00 plus 1% of order total.” 


TELEPHONE ORDEH INQUIRIES. 
(303) 759-9251 
10 a.m. to 2 p.m. Mountain Time. Monday to Friday. 


Please Circle Inquiry Card to 
Receive Our Comprehensive Catalog 
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(ox EAST Coast Call (815) 485-4002 
x WEST Coast Call (714) 891-2677 
OUT ORDER TOLL FREE! 

STATE ES 30D - кс 


TERMINALS 


| Televideo 910+ with green screen . $575 
4 Tw S985 ..... $739 T.V.950..... $945 | | 
Adds Viewpoint Model 3A+......... $519 | 
PT $740 | | 


{S-100 MOD KIT) 
by XOR | 


For test or systems applications ™ > i 
n 


Complete S-100 12 Slot Main- , 
frame with Disk Drive Power Supply 
for 4 Drives. 


For Big Board. Apple or Aim 65 
| +5VDC @ 3 Amps 

M +12VDC © .750 Amps 
| —12VDC @ .750Amps 

—5VDC © .5500 Amps 


$69 95 Dimensions: 4" x 4" x 11" 


Mu ———— PRINTERS i SPECIFICATIONS 
"тепте ^ oo A EPSON МА-ӘӘГІ............ 5 +8V © 30A 
pdt s | Epson MX-100FT ........... $699.00] | = tieveca +24у @ ЗА 
" = ves d ae || Okidata 82A 80 column...... $465.00 | $225.00 Kit with 12 S-100 Bus Connectors 
- (а 1 Атр | 1 Okidata 83A 132 column $745 00 І $255.00 Assem. and Tested with 12 Bus Connectors 
; pns A Nee ^ $15.00 AC/DC Drive Cable Set for 2 Drives 
ҚҰМАР HONORE ND EM C-ITOH Prowriter 1.......... $525.00 Dimensions 6" x 10" x 18" — Shipping Weight 25 Ihs. 


Dimensions: 4" x 4" x 11" $59 95 


S-100 POWER SUPPLY 
+8VDC @ 30 Amps 
+16VDC @ 6 Amps 
—16VDC @ 6 Amps 


11.0.5. Microprism Mode! 480 . $565.00 


8” DISK DRIVES 


{| SA801R ...... 388.00 ea. Two for 379.00 ea. 
E SA85IR ...... 535.00 ea. Two for 529.00 ea. 

1 QUME DT-8.540.00 ea. Two for 529.00 ea. 
Tandon 848-1 395.00 ea. Two for 388.00 ea. 


Low 48 


Whisper Fans ; 
Onty $18.00 ea. A 


PC Board Desi 
cate e "T Tandon 848-2 525.00 ea. Two for 519.00 ea. | 9 oo 
| | ^] Mitsubishi | inger Guards 
| $89. 50 J {Mitsubishi Model 2896 0$/05 ...... 475.00 ea. | WE Guar S-100 MOD, 


и шы = 


г —————-————— 


----.----------- ИЕМ Ма... | 


| наала ren or Lac in technology... $ 
| The removable cartridge disk called the Alpha- 

| 4 107.10 megabytes of removable storage space § 
1 (14 meg unformatted) with the speed and reliabili- f 
| | ty a Winchester offers. The complete system in- | 
1 cludes the ХОН Z-8Obased64Kboardset,the S 1- 
MOD power supply/mother board, the Alpha-10" 
drive (w/ 3 cartridges), sitting alongside a Shugart 


$1795.00 


TERMINAL 


ж Feather Touch Capacitance Куша Ж 60 Key Standard ASCII 
ж5080С Туре Screen Attribute Set * 8 Special Function Keys 


$1 695. 00 


* 4 Slot S-100 Bus ж Inculdes CP/M 22 md Ма! 
ж Two Separate Power Supplys ж All Cables Provicted 
* XOR S-100 Board Set Жж Oimensions paly 8^ x 9" x 18177 


я ! (тетү * 20 Screen Editing Keys 851 DS/DD multi-sector floppy disk, СР/М? 2.2 
S-100-4 System Complete with: | | * | ac 
eei d NINE ИИИ [— — —-— 
* ” oard Se ncludes ] 
2 221. * (Mode! TM-848 € ba ge Soong Шынды ы я ма En own an S-100-12 mr. 
Part#S-1000-39 $1950.00 S-100-8 System Complete With: an Alpha-10" upgrade package. Includes Alpha- 


Shugart 801R Subsystem* ( #5-1000-22) . $2675.00 
Shugart 851R Subsystem! (#S-1000-23) .. 2925.00 
Qume DT-8 Subsystem” (%5-1000-24).,, 2950.00 
Shugart SA 400 Minis (%5-1000-25)..,...... 2350.00 
Complete System. No Drives (%5-1000-21).. 1795.00 


*Available in Horizonlal ar Vertical Cabinet 


10 cartridge drive, cartridge control board, S-100 
interface board w/all necessary cables, software 
and manuals. System price includes 3 10 meg 


cartridges. (4£S-1000-80) Б! 995. 00 | 


Now we are able to offer Mitsubishi thinline drives 
DSDD model 2896 for full 2.4 megabytes of formatted 
storage. Ail S-100-4 systems with these drives will 
include a full 6 months parts and labor warranty in- || 
cluding the drives! Part #S-1000-34 3 ң 


SEE КЕ AT THE WEST COAST 


BA IA Е У vet eae 118.00 CALL TOLL FREE FOR PRICES COMPUTER FAIRE! 

DATA ОЖ ДЕ О: 265.00 1 - 800 - 435-9357 Civic Auditorium Brooks Hall, San Francisco 

ШЕТЕН НЕН” A Ur. Amt ж” а 85.00 --------  --- ::::ББББ>:>>->,« March 18,19,20, 1983-Booths # 1844 and #1846 
i POHORE 90.00 Fani Bf -89.2- ist 

МАМЕА Jae кшк ед. erem. mei 11500 - e is n ұйыта» л 0 ча Don't miss ош... Be sure to call, write ог 

SPELLSTAR «eene nene 2. OMAUGIS GOMES My и ап жи visit us to get а 1983 Winter/Spring 


Only $550.00 Catalog 


CALL FOR SOFTWARE NOT Е - 


Circle 475 on inquiry card. 


LNW 801 
1 


Best Price * Good Quality • Swift Delivery * Export 


COMPUTER 


5 
2BOA, 65K, 480x192 
125K, СРМ compatibla. ...... 1,950 


*Muttiuser Business/Engineer * 
Price Avtywhare 


CS3D5E 


C10 


DYNABYTE 


5200 64K, 1MB, 280A...... 3,300 
5605 64K, GMB hardd...... 6,550 


*Profeasionsl/Word Procesa’ 


ZENITH 


NORTH 


ZF100 8088 18-%Ж, graphic 

RGB 128 K, 5X", 5100..... 2,560 
HORIZON, 1 

quad drive, HD5....... ei +. 3,999 
ADVANTAGE, 2 

quad drives, 64К.,.,.,...... 2,999 


STAR 


CROMEMCO 64K, 12” monitor, 390K 


TERAK 
“16/11 


ALTOS 
“ВОв86" 


C10 floppy, letter quality printer, 
CP/M type O.S. + word processing 
+ spreadsheet. ........... 2. 


*18-bit CPU* 

$160 1FS 1-user 

256K RAM, CRT, 2 floppies 

S 19g WS"T-usar..... ius or rh 8.9 

256K RAM, 10MB herd disk, 

960KB floppy CRT, OS +1 language 

5150-3 WS 3-users 

same as S150 WS 

5150-6 WS 6-users 

512K RAM same as S150 WS 

Graphics 300 x400 

БӘЛОАТЖМЕНТ....-4.....: 8,000 

320 х240, DO 

8600 w713” color. .... 

monitor, 640 x480 

ACSB600-12 500KB........ 9,750 

RAM, 20MB herd disk, 5OOKB floppy 
C 


graphic* +» .17,000 


DEC, SWTPC, TELEVIDEO, IBM 
FORTUNE. DUAL 68000. . , , „ TP 


PRINTER 


EPSON 


integral Data System 

MICRO- 76 cps excellent print/110 cps 
PRISM B4 х84 graphic, Н5232/рагаба 
PRISM 80 200 cps, В0 со! 

w/graphics 84x84._..,,... 
200cps, 132c01........... 
wigraphics 84 xB4.,,...... 1,180 
graphic, color, friction, , ...... 1,590 


PRISM 132 


NEC 
OKIDATA 
PRINTEK 920 340cps, 144 х144..... 


* Letter Quality * 


MICROLINE 84 parallel. ...... 1,025 
. 2,450 


C.ITOH 


DIABLO 
QUME 
BROTHER 
NEC 


TERMINAL 
219 smart terminal 
ZT-1 wimodem telecom 


ZENITH 


HAZEL 
BEEHIVE 
ІВМ 
TELEVIDEO 


ZENITH 
AMDEK COLOR II RGB 13” 


COLOR 13” 


SANYO 
NEC 


BMC 
Electrohome 


D.C. Hayes Smertmodam 300 baud 
300/1200 Бәчі......,...... 
Novation CAT 300 


for IBM PC 
AMDEK 310 monitor, COLOR Il AGS, NEC EPSON 
MXBO, MICROPRISM printer TANDON drive, NEC 3550 
letter quality printer, XEDEX CP/MCARD, 258K RAM 
DENVER software, CP Alda atc. 


SOFTWARE 


dBASE II 
CONDOR Ii 


Accounting Plus Software Dimension.. .,.,..5« 
Solid Software {job cost вїс.)............... 
МЕСА Ооа na аав 
MICROSOFT BASIC 80 


MAILMERG . .. + 
Газы Research CPM 2.2................. 


DIGITIZER/PLOTTER 


HOUSTON INSTRUMENT 
НІ PAD DIGITIZER OT-11 11" x 11" 
ОТ- 11А w/APPLE Interface... ....05 озар 
07114 4 controls. .ө4алһак» =й 
НІРІ ОТ ОМР-2 8%” 9 11” NUES E алар А 


DISK DRIVE 


Mitsubishi Ө" DD, DS bare 

dual 8” 
Tendon 5%" DD.DSbare. ........ 
CORVUS, MICROPOLIS, BASF 


CALL (212) 937-6363 


free consultation catalogue 


Prices subject to change. American Express, Visa/ 
Mastercard add 3%. F.O.B. point of shipment. 20% re- 
stocking fee for returned merchandise. Personal checks 
take 3 weeks to clear. COO on certified check only. N.Y. 
residents add sales tax. Manufacturers' warranty only. 
international customers, please confirm price before 
order. Accept Р.О, from Fortuna 500 & schools. 


TELEX: 
429418 


Computer Channel 
21-55 44th Road 


omeuter( nenne 


Long Island City, NY 11101 CSTNY 


SUNNY LOW LOW COST 


POWER SUPPLIES 
(LINEAR & SWITCHING) : 


FOR 5-100, DISK DRIVES 


KIT 1, 2 & 3 For S-100 R3 For3x8" (or5'4") Disks S3 For 5-100 & Two Disks 


5-100 & DISK POWER SUPPLIES: OPEN FRAME, ASSY. & TESTED, 6 OUTPUTS, ADJU. & FUSES PROTECT. 


[TEM 


54 


+5V OVP 


1 2 5A 
(1 Floppy & 1 Hard Disk) 
6 SLOT & 2 FLOPPY 4A 


-5V +24V(OR +12 +8V +16V 
1А 5-/ 13 3 


SIZEWxDxH 
10" x 6" x 5” 


PRICE 
102.95 
1A 4-5A PEAK 8A 3A 8%” x 


5" x 4%" 92.95 


DISK POWER SUPPLIES: oPEN FRAME, ASSY. & TESTED, REGULATED, ADJUSTABLE & FUSES PROTECT. 


ITEM 


OPTION: + 12V @ 1А CAN BE ADDED TO ITEM "Аз" SIZE 1. ONLY, COSTS $12.00 MORE. 


$-100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 


+ ЖУ 
25A 


ITEM 
KIT 1 
KIT 2 
KIT 3 


6 SLOT MAINFRAME assy. & testen ONLY $399.95 + SHIPPING 518.00 


FOR TWO ЕА. 8” THINLINE FLOPPY (TANDON ТМ848-1 SS/DD & ТМ848-2 
05/00 OR EQUIV.) OR ONE HARD DISK. e 110/220 VAC, 50/60 HZ, EMI 
FILTER & POWER ON/OFF INDICATOR е POWER SUPPLY: +8V/8A. x 16V/3A, 
+ 5V/5A OVP, —5V/1A & 24V/5A e S-100 BUS 6 SLOT CARD CAGE e 1 EA. АС 
СОВО, 2 EA. DC CABLES WITH POWER CONNECTOR FOR DISK DRIVES е 
4.5" COOLING FAN е 7 EA. DB25 CUT-OUTS, 1 EA. 50 PIN & 1 EA. CENTRONIC 
CUT-OUTS e CUSTOM FINISH & LOGO-LESS, COMPACT SIZE: 12"(W) x 


IDEAL FOR +5V OVP 
2 x 8" SLIMLINE 2.5A 
2 x 8" or 2 x 5%" DISK 3A 
3x8" (or 594") FLOPP 6A 
or 1x Floppy & 1x 6A 


(IDEAL FOR) +8V 
15 CARDS 15A 
20 CARDS 25A -= 

DISK SYSTEM 15A 1A 


-8V 


19"(D) x 987(н) 34 LBS. 


m 
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MAILING ADDRESS: 
P.O. BOX 4296 
TORRANCE, CA 90510 


TELEX: 182558 


BYTE January 1983 


PRICE 


49.95 
54.95 


-5у +24V (or +1 +8V SIZE WxDxH 
2.5A - 5A Peak х4 x 
3A - 5A Peak 2А 8" x 4" x 334" 
6A - 8A Peak 1. 82" x 5" x 4%” or 2. 10" x 4%" x 33A" 69.95 
6A -BA Peak 1.9"хХ6У"х4%” ог2.9"х5У"х5У” 69.95 


SHIPPING FOR EA. PWR SUPPLY: 
$5.50 IN CALIF; $8.00 INOTHER STATES; 
$18.00 IN CANADA. FOR EA. TRANS- 
FORMER: $5.00 IN ALL STATES; $12.00 
IN CANADA. CALIF. RESIDENTS ADD 
6.5% SALES TAX. 


ATTENTION O.E.M.'S 
YOUR SPECIAL NEEDS ОН 
DESIGNS OF TRANSFORMER, 
LINEAR 4 SWITCHING PWR 
SUPPLY WILL BE MADE TO 
ORDER AT SUNNY LOW LOW 
COST & FASTEST DELIVERY. 


— 16V +28V SIZE: WxDxH 

2.5A c 12" x 5" x 4%" 
3A ЕЕ 12" x 5" x 4%" 
3A 5A 1312" x 5" x 472” 


PRICE 


54.95 
61.95 
69.95 


ше = 
-— 


DEALER 
INQUIRIES 
INVITED 


SUNNY INTERNATIONAL 
(TRANSFORMERS MANUFACTURER) 
(213) 328-2425 MON-SAT 9-6 


SHIPPING ADDRESS: 
22129v» S. VERMONT AVE 
ТОННАКСЕ, CA 90502 


| 
| 
а Ц 


Circte 476 оп Inquiry card. 


DECADES OF 


97 Spring Street 
New York, New York 10012 
TO ORDER: CALL OUR TOLL-FREE NUMBER: (800)221-5416 
In N.Y. State and for technical information: (212) 226-2121 
HOURS: 9 AM-5:30 PM (EST) Monday-Friday 


FULLY CONFIGURED BUSINESS SYSTEMS 


The following are some examples of the fully assembled and tested business and 
scientific computer systems which we offer: 
The Premier Multi-User Computer System 
8000 SX, multi-user, multi-processor, turbo DOS FOR 


Washington Computer Services 


an affiiate ot (( WASHINGTON) est, 1012 


ELECTRIC COMPANY 
CUSTOM COMPUTER ROOM WIRING SINCE 1960 


TELEX: 12-5606 CABLE: WASHCOMP МҮК 


Where Do You Turn To Solve Your Computer Puzzle? 


TURN Т0 US! 


INTERNATIONAL CPM 2.2. FULL 2 YEAR WARRANTY! CONFIGURATION 
500015, S-100 desk top mainframe ы. | а уои 

On-Site Service Contracts Available € 645165 way 

MORROW © MICKOOECISION from below $1200 to put the 


8088/8055— Runs both 8 & 16 bit software. Green or high res. 
color. CP/M, MS-DOS 
APC-8086, 16 bit, 128K, 8” DRIVES, 1024 x1024 Color Graphic, 
32 bit Е.Р. Proc., MS DOS, CP/M 86 from $3295 


PC-8800 Personal Computer 
The Professional’s Work Station 
NEC on N.Y.S. Contract #P-07220 


NEC 


pieces together. 


Matched, Compatible, Proven— 
әшпемне се > Engineering to Supplement Yours. 


Over 2000 business, scientitic, protessional applications & educational packages are 


^w ЫМ 6 bi Ж 400. | available. Call with your requirements for our advice or a quotation. 
DUAE 68000 16 bit multi-user, S-100. UNIX V. 7 SCALL S” DISK DRIVES ALE NOW! 
ЖА ер 9086 16 bit, 128K RAM, 5-100. Syst. #2 $3499  g'sHuGARTSAS0IR $385 8”SHUGARTSA851R $540 21151025 
QUME DATATRACK 8 or MITSUBISHI $550 2 for $1050 
XEROX. MORROW Enclosure, power supply for 2 8” drives A & T $350 
. И MORROW DISCUS 20 + CP/M® MICROSOFT BASIC, CONT. $950 
= Computer 0008002 ALTOS VISTA SCALL 
ystems кыы = ІМ | 
Lin cer Sys е ТІС; мото 8 & 16 ВІТ BOARDS HARD DISK SPECIALS & Ф... 
дым CORVUS  BEsiGNS шо OMAN 
SCION MicroAngelo Hi Res Graphics Systems SCALL 
Similar savings on SSM, DELTA, OYNABYTE, TELEVIDEO, DIGIAC, ADDS, DEC. TERMINALS ғимімовем $359 
DATA GEN., ATARI, TECMAR AND MANY OTHERS TELETYPE ADDS IBM 1301 
TELEVIDEO ANN ARBOR DIGITAL EQUIP. CORP. 
PRINTERS _ == LEAR SIEGLER VISUAL HAZELTINE 
өсе Teletype 40. 300 LPM-typerwriter quality, RS-232 from Only 
interface. This quality printer is available in many $3200 AMPEX Dialogue 84TH BACK TO SCHOOL SPECIAL! 
configurations including forms access, quietized case, etc. Interactive Terminal | ———. ZENITH ZT-1 | 
Teletype 43 from $995 eFull cursor control 7 Built-in Auto Dial 
ANADEX DIABLO MANNESMANN TALLY Full editing keys Modem Terminal 
CENTRONICS EPSON NEC AMERICA eFull dee attributes | А ara 
e2 “ + 
C. ITOH FACIT QUME Ui aan page | уты 
DATA PRODUCTS OKIDATA SMITH CORONA ePrintar port ;ontrol key ting $ 
DIGITAL EQUIP. CORP. OLIVETTI TELETYPE eBlack & White, Green, or $795 functions. other 669 
INTERGRAL DATA SYS. — QANTEX _ TEXAS INSTRUMENTS _ Amber screen naa 


PLE ASE! Do not confuse us with mail order dealers. We are a 

“ full service distributor serving the data processing & 
installation needs of business & industry from micros to mainframes. 
oystem houses, Educational institutions & governmental agencies given 
special consideration. Leasing available. 


N. Y. State agencies, municipali- 
ties, and schools — call us for 
information on our 0.G.S. term 
contracts on hardware & software. 


DEALER and INTERNATIONAL INQUIRIES WELCOME 


For fast delivery, send certified check, money order or call to arrange direct bank wire transfer. Personal or company checks require two to three weeks to 
Clear. Prices subject to change without notice: call for latest prices. Prices include 3% cash discount. М.У. residents add sales tax. Qantex is a trademark of 
North Atlantic Industries, Inc. CP/M® is a trademark of Digital Research. All sales subject to our standard sale conditions (available on request). Call fo 
shipping charges. Above prices do not include customization or installation. 
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Maxell Floppy Disks 


The Mini-Disks 
with maximum quality. 


Dealer inquiries 
invited. C.O.D's 
accepted. Call 

FREE (800) 235-4137. 


TA 


PACIFIC EXCHANGES 
100 Foothill Bivd.. San Luis 
San Luis Obispo. CA 93401 
іп Cal. call (800) 592-5935 or 
(805)543-1037 


Circle 310 on Inqulry card. 


VOICE SYNTHESIZER 


VOCABULARY DEVELOPMENT SYSTEM 


CREATE YOUR OWN CUSTOM VOCABULARIES 
‘For ТІ 5220 or Gi SP-250 Speech Synthesizers 
Using Your S-100 or INTELLEC™ Micro 


INCLUDES HARDWARE AND SOFTWARE FOR: 
DMA Voice Digitizing and Playback (8 bit mu-law codec) 
е Parameter Extraction and Coding е Screen Oriented 

Parameter Editor e Voice Synthesis 


MODEL VPP-696 far 5-100 (IEEE-696 Campatible) - CP/M80 
MODEL VPP- Шы tar ный ылы we І 


РРО DIGITAL SIGNAL ANALYSIS 
Р.О. Box 1364 Palo Ato, idee (415) 326-7303 


э „ӨЕ „ӨР 


“ELF” Interface, 
Converts Your 
Typewriter into Printer 


е Finest print quality • Low cost 

« Easy Installation ғ Oulck delivery 

e Fits ІВМ Selectric* < id Electronic 
Typewriters 

ғ“ Models for all рор: м computers 

• Call or write for more information, 
today! 


- We export to all countries - 
X INTERNATIONAL INC. 


5115 Douglas Fir Rd. 
Calabasas, СА 91302 U.S.A. 
Tel: (213) 710-1444 TLX/TWX: 910 494 2100 


Circle 212 on Inquiry card. 


THE SORT ЕМ” 


General Sort and Merge Utility 
Created exclusively for the IBM Personal Computer 
595 


THE SORT SORTS: 


e BASIC, PASCAL, FORTRAN 
COBOL and MailMerge files 

е sequential,random files 

* records organized by items and lines 

* for allcommon data types (string-text, 
integer, real, double precision) 

е forall common data types {st:ing-text, 
integer, real, double precision) 

€ external and internal data 
representalions 

* interactive pararneter preparation 

* record selection 

Requires 48 K and one disk drive 


Also OMS SOFTWARE DEVELOPMENT SERIES 


A. PASCAL SCREEN UNIT > Access screen and 
keyboard from Pascal program - $40 

B. PASCAL DOUBLE PRECISION ARITHMETIC 
PACKAGE - Increase your Pascal 
integer arithmetic precision to 32 bits! $40 

C. UTILITY PACKAGE - converts video modes, 


opens communication lines. speeds up 
1/0, Sets Epson and NEC tabs . $25 


*Registered trademark of IBM. 


Send order with check/money order ta 
ORGANIZATIONAL MANAGEMENT SYSTEMS. INC. 
3 Chichory Court, Glen Arm, Md. 21057 
(301) 568-9011 


MD residents include 5% sales tax 


Circle 304 on inquiry card. 


D FREE! FREE! FEES FREE 


а 


REE! FREE 


Circle 15 on Inquiry card. 


NEW TRS-80* PROGRAM LETS 
YOU CHART STOCKS LIKE 
A WALL STREET PRO. 


Май Street TAP is a prolessional stack market trading 
tool, Itemploys the same technical analysis methods 
used by successful market experts to buy and sell. Time 
sensitive pont & figure, moving average and on volume 
balance charts are at your fingertips. 


User friendly Wall Street TAP spots trends and compares 
stocks instantly. It is a technica) analysis package for the 
ТВ5-В0 Model I or Ill 48K, 1 disk drive. *TRS-80, Tandy 
Corp. Trademark. 


Order Your Wall Street TAP Today! 


Send check or money order for US $199.95 along with 
your name, address,city, state and zip to: Think Software 
Inc., Dept, B 572 - 810 W. Broadway, Vancouver, B.C. 
Canada V5Z 4C9. Or use your Visa/MasterCard, include 
card no., expiry date and signature. Card user phone 
orders accepted — call (604) 261-7261 24 hrs. 


You'll Receive: Wall Street TAP Tape Plus 


documentation, sample printouts. һеір desk support. 
Postage, handling & FREE BOOK - Understanding Wall 
Sireet is included in price. Documentationonly available, 
US $29.95 + $2 shipping. Dealer inquiries welcomed. 


seer АР 


* Technical Analysis Package. 


Now Chart Stocks For More Profits & Bigger Gains. 


Circle 402 on inquiry card. 


SEP АРМ МОМ ПО TENSE AU ABE SERS EN 


+ » » LOGICSIM 444 


CP/M based 
professional 
logic 
simulator 


* For engincering work stations 
* For gate-arras, custom and all other ІС designers 
Ж For digital system engineers 


Nine logic states. ability 10 simulate TTL /NMOS CMOS PMOGlogic, ROM's 
and ВАМ”, three-slafe and transfer gates, wired-ar'ed nodes, propagation 
delays. spike and race analysis, expandable pin-pumber based TTL macra library 
plus numerous other features make LOGICSIM comparable to industry 
stundard simutators 


Try it пом, Send us a S30 check for LOGIC SIN demo copy and 

User's Manual. 

Please specify 8" ІВМ 3740/ 5" APPLE П (13/16 sector). CP/M based 
56K to 64K systems t APPLE's with CP/M card). Introductory price $276. 


For more information, call (408) 578-8096, Or write: 
E/Z ASSOCIATES, $589 Starcrest Dr.. San Jase, СА 95123 


"ЕКСЕ. CP/M. LOGICSIM ara trademarks of Appi 
oepvter. Digital Research and E/Z ASSOCIATE 


Circle 158 on Inquiry card. 


ONE BOARD CPM SYSTEM! 


only $750 
Assm., Tested 
& Burned-In 
for one week 


Features: 


8% by 12 inches 

10 MHZ 8085 CPU 

64K RAM 

3 RS-232 channels 

8272 Floppy Disk Controller 
Handles Single/Double Density 
One to Four Drives. 801R or 
850R. 


Documentation 515. 
CP/M Floppy Disk Operating System $150 
Check or Money Order 


autocontrol 


INCORPONATID ame 


11400 Dorsett Rd. 
St. Louis. MO 63043 
(314) 739-0055 


Circle 43 on inquiry card. 


Verbatim’ 


Floppy Discs 
CALL NOW — TOLL FREE 
1-800-328-DISC 


Dealer inquiries invited. C.O.D.'s and 
charge cards accepted. 


АП orders shipped from stock. 
within 24 hours. Call toll FREE. 


North Hills Corporation 
3564 Rolling View Dr. 
White Bear Lake, MN 55110 
1-800-328-DISC 
MN Call Collect 1-612-770-0485 


Circle 292 on Inquiry card. 


FULL LINE ALL PARTS & COMPUTER PRODUCTS 


Р.0. Box 4430Х INTRODUCING A BRAND NEW MICROCOMPUTER 
Santa Clara, CA 95054 VENTURE is a single Quest 1802 software, VEN- 


3 Will calls: 2322 Walsh Ave, || 002: computer that is an ЖЕЛШЕР РЗ р TURE DOS will accommo- 


ELECT HONICS (408) 988-1640 adventureforthe hobbyist. date up to four 5/4" double 


It is a learning, training density floppies. A com- 
Same day shipment. First line parts only. Factory tested. Guaranteed @ computer as well as just plete 1802 programming 
money back. Quality IC's and other components at factory prices. 


plain fun for anyone who book is available, All ver- 
INTEGRATED CIRCUITS Phone orders only (800) 538-8196 


wants to get into a state-of- sions of VENTURE are} 
the-art computer at rea- shipped with a set of man- 
sonable cost. uals written to be under- 


sr » Mm, la CoMucS VO NEMPE EE 285: VENTURE comes in kit stood by the inexperienced 
74024 ideo) 19 irap 35 D Я zu 3M Digital Clock КІ 19.75 . form or fullyassembled and 3 as well as experienced user. 
1408s E M 199 Мите | 295 Пы 15 119 RESISTORS у waits, COMPUTER tested. You can get it in its — A standard 60-pin bus 
IN Г ЕН доолот" <93 СО 19 wee огы 0ге 05 i. ini figuration for as little as $195.0 ith 5 slot ІРІ ports and 2 serial port 
чн ( И j IE SOCKETS C 15 ІН 100 per type 05 $7.75 minimum configuration for as little as $195. with 5 slots, parallel ports and 2 serial ports 
D MEE eat JE ру таш Пен Үр БІ ІЙ 1000 pe oe 02 = ог take it all the way to floppy disks and voice. — with ІШІ handshaking (75 to 9600BAUD) allow 
на мин 2 l RR p Sa mee. iM 350 piconach, oo Іс It can be expanded as a kit or fully assembled, expansion into floppy disks, color, EPROM 
TAN EUN Е Y 22 2 EE a EJ- Кк. n at your own расе апо choice. | ; programmer, printer, model of your choice. 
nw adn m 145 4 55 ? . UJ uu БЕЕН VENTURE is а 16” by 20" main board with Later expansion will add a light pen, a universal 
ы! ы 4035 "ене nog S ‘postin а NP GREEN separate ASCII and HEX keyboards, It runs fast, user programmable music sound board, Gen- 
16. ГЕ S и pai л B BS. 10 Sou EET. almost 4 MHz, and has the capability of putting ега! Purpose Instrument Bus, and a high reso- 
MIN mu" p vuv n 1 D ы 2 5150 1.5 megabyte of RAM and ROM оп the board _lution color/grayscale pixel mappedvideo board. 
in tet ; dam ан Жи jR 18 xevaoanos along with a variety of inexpensive options. On-Board Options 
"mW 2x EE м ju "OS | Ий * o Б A 16-channel analog-to-digital converter al- 16 channel A to D; 5 slot 60 pin bus, 2 serial 
wom 2 ш E: 42s i D MEL ЕДЕНДЕ. 19 95 lows use of joysticks, control functions, in- — ports, parallel ports, 4 video options incl. color, 
n m i HE iB ИСЗ? T 1 #= strumentation, temperature sensing, etc. Ti 48К RAM, Votrax voice synthesizer, sound 
ДҮ ты. 8 КЕН ІН саа d. {к Гета ow 4$ sound generator, software controlled music, ^ generator, EPROM, full BASIC, disassembler, 
741308 t К ктт "n HG aD WM Jumbo Red” 5 Votrax voice synthesizer and real time clock editor, assembler, metal cabinet, additions 
Hi М 155 15% E INTERFACE Creer ады дидо 25 calendar add to its versatility. power supply, ASCII keyboard real time clock 
74221N 4 3s ым) 3.95 55 Ф біріне LED Mounting Clas 47,80 г ы 
742904 5 1989 395 8096 55 (spec: red, amber, green, yellew clear) VENTURE connects directly to a monitor or calendar. 
741648 89 ieee 395 3037 53 bs | T TAL SPECIALTIES i y i 
тан "B per —295 i TE + АЛ ге = to your TV set through ап RF modulator. And Expansion Options 
ж ma 0 ШЕЛ 33 Hw id 1135 ow WIRE WRAP TOOL Si^ stack now for the heart of VENTURE ...its video dis- Floppy disk, EPROM programmer. light pen, 
һы p Н 3 v Bhai 2 EN (5 ME Complete isofAR ПОН stock play. VENTURE has a high resolution program- universal user programmable music, sound 
Et qas М. тама за Z2 a 16 92 SPECIAL PRODUCTS o mable video display with up to 16,384 user- board high resolution color/grayscale pixel 
ИШЕ mo ома БЕЯ tes 1633  SoMHz Freq Counter Kil 4775 defined characters, alphanumeric symbols, mapped video board. General Purpose Instru- 
dios ET. o 2 oU Н 5 18 9 AC TRANSFORMERS special graphics or objects, such as space ships, ment Bus, 8088 co-processor board. 
т ў qu B aueh E и FRAME coo ov PHS os fy etc. Each character is 8 pixels wide by 16 pixels Minimum VENTURE System $195.00 
n { PM P 5 ww! ТЕ M$ &N chek ma 460 22501 235 high, with 2 grayscale maps; it has 256 levels Kit includes CPU and control with 4K of RAM, 
з dn 5 шың UEM 225 зу 99 ты 499 12V500ma — of grayscale plus vídeo invert/compliment and ІК of scratchpad, 2K monitor, 1861 video 
aine ү IB XEM EET TES ev EF $ amp 822 W ame 785 Щ hidden screen update for а "'snow'' free dis- graphics, cassette interface and separate HEX 
P |» nm Bai — 5 nuo 18 Fag 2 EE samo (0805.9 0с... Ш play. The displayis 512x 512 pixel mapped with keyboard with LED displays for address and 
ae Боп — ; оя ме КЕ 979 24у@1 600 ma 495 svOCSOOma 3% @ 2 planes of video RAM per display, VENTURE output. Power supply is included along with 2 
Pin 2 4 7 15 M 3 nis шы 1 m ConstantVoltane Transtormërs 12%, п amp. video is in short...astounding! game cassettes. The main board is 16" x 20" 
ЕНН 7 23) КЕШЕТІН фия чя анан: VENTURE has complete software support апа includes space for all of the previously 
Жерін шоты 79% ig with full BASIC, 3 ROM monitors, disassem- ^ discussed on-board options. Full on-board ex- 
ТРОН f DConpectors 2232 Н " X DISPLAYLEOS bler/assembler/editor. It will run real-time video —  panziün can be compietei for ander $1000. 00 
uM М DM см jum ШЕ: ll те mes AACA chip B programs andal curent Call har haritver details. ogli t 
ae р ЭЕ MI COP ЕСЕН аттаи т 
MESIM Q MARRO Tu in BADIA ЕМСЕ B00 149 ACA Cosmac 1802 Super Elf Computer $106.95 
me : As tow 845 Б á "el 1M 0907 | СОСА xo 2% The Super Elf is а tremendos value asitcombines — RAD, A топу пегі. Questilatais devoted 
ZEN... - Fa ae H- FNOBOQ/BO7 COCA 800 2.20 video, digital displays, LED displays, and music, EXCUSE to eotiware Tor ve Super Elf and there 
ESH au IE i 39 [E Ti ШІ... ант 2 all оп а single board for $106.95. аге many software books avilable at low cost. 
tare ЕЛШІ ТІ 5 nee da In аж ae The Super Elf expansion capability is virtually un- Тһе Super Elf computer system is now available as 
EE „89 зы 49 5 байн ын pin oU Е limited and you can do it inexpensively one step at а Series of bare boards as well as full kits and 
nm" із АШ 5 MANE IO СА E. a time. Expansion includes casstte interface, addi- + ee —— 
Ши 18 me 1135 % — паша, tional memory, color video, Basic, ASCII key- Sare Boards: super л). Super Expansion 
стала А ==. === әгі. printer, fopoy 5-00 bus, А5232, etc. ауес RAM $40.00. Manuals $10.00. 
i E Z1 299 T 4116 zUUns Dynamic RAM The Super Elf comes complete with power supply Super SIUE 00 "He Nee "vi 
AE ME BB eg 07 oe crue тілші улет CERA n caste $148 
V К Қ 1 
cs 4-2 NE E: MONTHLY SPECIALS series of lessons to help get you started and a о 14 -aop Lee ge: : | 
М 68 М825137 815 185 і 8 graphics target game. Мапу end or cai тог a free brochure on a 
М 18 us 200 2114 8/513.95 2732-2 $10.95 music program апо Жар» Таг oe 
cossir Е 211443 8/$14.95 4164-150 6.75 schools and universities are usingthie Super Elfas details and pricing of the Super Elf and its 


expansion. We will get it right out to you! 


UHF Preamplifier Kit $34.95 
$2.00 shipping. Improves uhf reception dra- 
matically, 25 db gain assem. version $57.50. 


Articles Radio Elect. Mar, May, 1981. 

Fluke Multimeters 

0800 $125.—D802 $189.—D804 $249. 
6502 based single board with full ASCII key- 
board and 200 column thermal printer. 20 char. 
alphanumeric display ROM monitor; fully ex- ‚ 
pandable 5445.00. 4K version 5454.00. 4K | 
Assembler $35.00, 8K Basic Interpreter $65.00. 

Special small power supply 5V 2A 24V 5A 
assem. in frame $59.00. Molded plastic enclo- 
Sure to fit both AIM 65 and power supply 
$52.50. AIM 65 1K in cabinet with power sup- 
ply, switch, fuse, cord assem. $571.00. 4K 
$586.00. A65/40-5000 AIM 65/40 w/16K RAM 
and monitor $1295.00. RAM Board Kit (16K, 
$195) (32K, $215). VD640 Video Interface Kit 
5113.00. A&T $149.00. Complete AIM 65 in 
thin briefcase with power supply $532.00. 
Special Package Price: 4K AIM, 8K Basic, power 
supply, cabinet $615.00. 
AIM 65/KIM/SYM/Super Elf 44 pin expan- 

sion board; board with 3 connectors $22.95. 
“Send forcomplete list of all AIM products. 


2764 $14.50 1771 15.95 
жо Зз S CES 1791 24.95 
SERIAL 1/0 INTERFACE 0 to 30,000 baud, | + 4.95 1793 26.95 
D.T.R., Input & outputfrommonitororbasic,or | -M317K 5 1.50 2532 6.50 
use Apple as intelligent terminal, Bd only (P/N 2) Ei 


$14.95, Kit (P/N 2A) $51.25, Assembled (P/N : ; А 
26) $60.95, | 280 Microcomputer Kit $69.00 
PROTOTYPING BOARD (P/N 7907) $21.95. 16 bit /0, 2 MHz clock, 2K RAM. ROM Bread- 
PARALLEL TRIAC OUTPUT BOARD 8 triacs, board space. Excellent for comirol. Bare Board 
each can switch 110V, БА loads, Bd only (P/N M 528.50. Fuil Kit $79.00. Monitor $20.00. Power 
210) $19.20, Kit (P/N 210A) $119.55. Supply Kit $35.00. Tiny Basic $340.00. 
APPLE I| GAMEPAODLESAdam and Eve $38.00. a 

Modem Kit $60.00 

State of the art, orig., answer. No tuning neces- 


16K RAM Board to take you to 64K. Assem. | 
$67. Kit $57. 

багу. 103 compatible 300 baud. Inexpensive 
acoustic coupler plans included. Bd. only 


Interface Kits — 
SERIAL/PARALLEL INTERFACE Bidirectional, $17.00. Article in June, July, Aug. Radia 
Electronics, 1981. 


Baud rates from 110 to 19.2K, sw selectable 
60 Hz Crystal Time Base Kit $4.40 


polarity of input and output strobe, 5 to 8 data 
bits, 1 or 2 stop bits, parity odd or even or none, 

Converts digital clocks from AC line frequency to 
crystal time base. Outstanding accuracy. 


all characters contain a start bit, +5 & —12V 

required.Bd only (P/N 101) $11.95, Kit (P/N 
Video Modulator Kit $9.95 
Convert TV set into a high quality monitor w/o 


101A) $42.89. 
affecting usage. Comp. kit w/full instruc. 


RS-232/TTL INTERFACE Bidirectional, re- 
quires +12V, Kit (P/N 232A) $9.95. 
Multi-volt Computer Power Supply 
8v 5 amp, +18v .samp, 5v 1.5 amp, -5v 


RS-232/20mA INTERFACE  Bidirectional, 2 
passive opto-isolated circuits, Kit (P/N 79014) 

‚5 amp, 12v ,5 amp, – 12v option. +5v, + 12v 
are regulated. Basic Kit $35.95. Kit with chassis 


$14.95. 
and all hardware $51.95. Add $5.00 shipping. Kit 


PROM Eraser 
Will erase 25 PROMs іп 15 minutes. Ultraviolet, 

of hardware 516.00. Woodgrain case $10.00. 
$1.50 shipping. 


assembled. 25 PROM capacity $37.50 (with 
timer $69.50). 6 PROM capacity OSHA/UL ver- 
Type-N-Talk by Votrax 
Text to speech synthesizer with unlimited vo- 


sion $83.00 (with timer $119.00). 
280 MicroProfessor $135.00 

cabulary, built-in text to speech algorithm, 70 
to 100 bits per second speech synthesizer, 


Single board computer. Learning, teaching, pro- | 
RS232C interface $275.00. Speech IC $59.00. 


"а course of study. OEM's use it for training and 


Voltage Mate $18.50 
$1.25 shipping. Switching regulator kit with 
adjustable AC/DC voltage conversion. 3 modes 
of operation; step up, step down, inversion. 
Jumper selectable modes of operation. Input 
voltage 5-15 VDC, output voltage — 24 to +30 
VDC, current draw30—250 ma. 


Apple Peripheral Kits 


Rockwell AIM 65 Computer 


Super Color S-100 Video Kit $99.00 
Expandable to 256 x 192 high resolution color 
graphics. 6847 with all display modes computer 
controlled. Memory mapped. 1K RAM expand- 
able to 6K. 5-100 bus 1802, 8080, 8085, 280, 
etc. Dealers: Send for excellent pricing/margin 
program. 


Elf |! Adapter Kit $24.95 
Plugs into Elf II providing Super Elf 44 and 50 pin 
plus 5-100 bus expansion. (With Super Ex- 
pansion). High and low address displays, state 
and mode LEO's optional $18.00. 


totyping. 2K RAM, keyboard, displays; cassette 
interface. Tiny BASIC $19.00. All fully 
assembled 


TERMS: $5.00 min. order U.S. Funds. Calif. residents add 6% tax. Prices 
$10.00 min. VISA and MasterCard accepted. $1.00 insurance optional. subject FREE: Send for your copy of our 1982 


Shipping: Add 5%; orders under $25.00—10%. to change QUEST CATALOG. Include 88¢ stamp. 


СігсІ6:345 on inquiry card. BYTE January 198: 501 


пнепасе your imoou™ Or хаса" WHAM 290 
bits of 1/0 (16 Input ports + 16 Output ports) as 
a micro development system to your own 
breadboard project as a controller (for periph- 
erals. switches. LEDs. А/О5. ЧАНАТ, 
MODE M's. voice chips. sensors, almost every- 
thing electronic). as an easy learmng аю. or 
| connect mulliple boards for an intercomputer 
locai area network! Simpie to program {exam- 
ples provided in BASIC, FORTRAN & ASSE M- 
BLER). 


Soon:Super-I/O" for Apple |І" & IBM РС" 


€ SUPER · |/O* BOARD 
includes Owners Manual. $199" 
cabies sold separately 
e ACCESSORIES 
TRS-80* Cabie (specify model) $29 
Sinciair* Cable 529 
VO Por! Cabletorderasneeded 1-16) 59 
Owners Manuat (manual only} $29 
Аррисайоп & Technical Manual $49 
Ө SHIPPING & HANDLING - 
(US only} add $5 
Nevada residents add sales tax 
**Check or Money Order 
Credit Card orders add 10% 
WIN/MILL RESEARCH INC. 
453 Crampton Avenue 
Reno, Nevada 89502 
ORDER PHONE (only) (702) 329-0441 


For priority info, send SASE. 
*Trade Mark ot respective companies | 
Кене төш 


DISCOUNT DRIVES 


Apple I Disk Drives.......... $285.00 
Controller ............ ....... 990.00 
Tandon TM100-2 5%” 
dis ТВРВФ0%................. $249.00 
| Tandon TM100-4 5%” 
| ШБЖІКЕ,..2-............: 5319.00 
Tandon TM848-18"........... 5355.00 


Tandon ТМ848-2 8" 

ihinline Ше................ .$417.00 
Tandon TM603 10 MB Wini....$899.00 
Tandon TM603E 14.2 


КЕТУІН. ............. .....5995.00 
SASI Interface............... $125.00 
Xebec Controller............. $349.00 


Elephant floppy disks ss/sd $17.95 (box of 10) 
"ALL flopples discounted & 100% guaranteed" 


WHOLESALE SUPPLIERS 


Div. B.O.S.S. Inc. 


P.O. Box 22428 Carmel, CA 93922 
Call (408) 373-0320 


Сігсі! on inquiry cz 


Verbatim: 


Floppy Discs 


Write for our 


SAVE 4096 complete list. 


4/ 77 Specify soft. Price/ 10 
5 Vy 10 or 16 sector 
AD525 1 side/dbldens...... cadi 


"з "ow 9 а «чт «я «з 


Б ғғ Critically Certified 

Soft sector 
FD34-S000 1 side/sgl dens........ 
FD34-8000 1 side/dbl dens. ..... ...39.00 
Е034-4001 2 side/dbidens......... 


CHECKS — VISA — MC — C.O.D. 
(313) 777-7780 ADD $2 SHIPPING 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 
St. Clair Shores, MI 48081 


қ 


Circle 233 on inquiry card. 


DATA COMMUNICATION 
SPECIALISTS FOR 
IBM PC & SEATTLE 
COMPUTERS 


Teleprocessing software available for 
above computers to tme-sha host or 
between two users (Dd. binary files, also). 
Version 2 software, : Version 3, IBM Р 
$95, SEATTLE $160. Write for details or 
$3.00 for manuals. 


SEATTLE 8086 computer and MS-DOS", 
Pascal, BASIC, FORTRAN, COBOL, 
Perfect Writer, or Multi-Pian. 

SPECIAL PRICE for SEATTLE SYSTEM 2 + 
4-port serial board + cables ж choice of 
Microsoft BASIC, Pascal, FORTRAN, or 
COBOL. 

SEATTLE 8086 GAZELLE Computer 
system. 

Write for literature and prices on above 
systems, or call for quote. 


805058 COMPUTER & STATISTICAL 
CONSULTING SERVICES 
P.O. BOX 5351 
TERRE HAUTE, IN 47805 
(812) 466-4111 
*Trademark o f Microsoft, Inc. 


ЕҰУ! The Apple usersgroup 
software librarybonanza 


, at ily affordable prices. For the first time 
| e@ryoyyour Apple to its fullest capacity 
hae viling specially packed disks with over 80 
hap owtetanding programe each. Not availabie 
A 5. (тоеп апу other source! 
• Applesott 


4” ——~\ * 3.3 008 


ROGAAMD) PPLEWARE INE. oner 


H exlensive variety of interesting, 
Ми and entertaining programs 
ndispensable to the sárious computerist 


neluding: 
Business = Educational • Graphics 
Games e. Music . Science 
Utilities . Data Base е Finance 


Library disks 1, 2 & З are mixed categories and new 
disks 4 (Games), 5 (Utilities), 6 (Grapmcs) 8 7 (integer) 
at $59.95 each, Why pay more? 


Order direct from this ad and $ave up to $136. 
Buy disk library package 1, 2 & З апа get a 
special bonus disk FREE — over 260 programs 
for $179.95 + shipping. Forbest value, get 

all 8 disks for $349, postage prepaid, for over 
530 of our best programs at 65€ each! 

Call now toll free: 1-800-327-8664 


Florida: 1-305-987-8665 NL 


6400 Hayes St. 
Hollywood, FL 33024 " 


iquiry сг 


Al LAò>I! A FULL IMPLEMENTATIUN О! tne original ELIZA 
program is now available 10 run ол your microcomputer! 


Created at MIT in 1966. ELIZA has become the world's most 
zelebrateg artificial intelligence demonstration program. ELIZA is 
a non-directive psychotherapist who analyzes each statement as 
you type it in and then responds with her owncommentor question 
— and her remarks are often startlingly appropriate! 


Designed to run on a large mainframe, ELIZA has hitherto been 
unavailable to personal computer users except in greatly stripped 
down versions lacking the sophistication which made the oríginal 
program so fascinating. 


Now. our new microcomputer version possessing the FULL power 
and range of expression of the original is being offered at the 
introductory price of only $25, And if you want to find out how she 
does it (or teach her to do more) we wil! Include the complete 
Source Program for only $20 additional, 


Order your copy of ELIZA today and you'll never again wonder how 
torespond when you hear someone say “Okay. let's see what this 
computer of yours can actually do!" 
ELIZA 15 AVAILABLE IN THE FOLLOWING DISK FORMATS: 
З «Standard B inch single densiy foe aii CP/M based computers 
$25 tor ELIZA. COM - add $20 for Microsoft BASIC-80 Source 


2. 5'.mch CP/M lor Apple И equipped with 2.80 SoltCard 
525 iot ELIZA.COM - god $20 io: Microsoft BASIC-86 Source 


2. Su inch tor 48K Apple И with Apptosatt ROM and DOS 3.3 
$25 tos Protected File - add $20 jor Applesot! Source 

4. 5% inch for 84K ӨМ Personai Computer 
$25 for Protected File - add $20 lor ІВМ Oisk BASIC Source 


inch for Osborne ! Microcomputer 
525 tor Protected Fie- add $20 for Microsolt BASIC-80 Source 


ARTIFICIAL INTELLIGENCE RESEARCH GROUP 
921 NORTH LA JOLLA AVENUE 


LOS ANGELES, CALIFORNIA 90048 
via | (213) 658-7268 (213) 854-2214 SS 


MC, VISA and CHECKS ACCEPTED 


Circle 36 on inquiry card. 


SYSTEM/Z'5 BASIC/Z 


A New COMPILED Basic for CP/M or MDOS 


• No Royalties - No Run-time Charges 

• Generates machine code (8080/280) 

е Sort Verb - 2000 elements іп 2 seconds 

„ Alpha-numeric Labels 

• Chain with Common 

s BCD Floating Point Math to 18 Digits 

» Editor Tests Syntax As You Type 

* Recursive, Multi-line, User Functions 

* Dynamically Dimension Arrays 

• Selectively Erase Arrays 

» Trace and Single-step debugging 

* Multi-tiered Error Trapping 

. ed Addressing, Reverse and Blinking 
ideo 


Wantto see how it works? 
Get DAMAN $ Mail-List program for $30 BASC: 2 run-time 
packages are mcluded 


Just want Further info? 
Call or write for free BASIC/Z brochure and mini-manual 


BASIC/2 lists FOr 5345, Dut from DAMAN Its 

$312 Post Paid (о North America 

VISA and Master Card Accepted. COD avaiable or 5298 with 
Cash discount icash, check money order) 


Add $? for атта shipment ourside М America 
Specify 8". Mitrop / Vector Grapmc, Appie, Osborne, 
NEC. N Star 

Full BASIC/Z Documentation 535 iCrediced го full order! 


Suite 14-04 
%%22Мет 
Parkway, S м 


1205) 883-8113 
Huntsville 
Шізгізгтіз IKANI 


Electronic 
Circuit 
Analysis 


DC and AC analysis 

Very fast, machine language 
Infinite circuits on multiple passes 
Worst case, sensitivity analysis 
Dynamic modification 

64 Nodes, 127 branches 
Compare circuits 

Log or linear sweep 

Full file handling 

Frequency response, magnitude and phase 
Complete manual with examples 
TRS-80 (TRSDOS) $90.00 

СР/М $150.00 


Tatum Labs 
P.O. Box 722 
Hawleyville, CT 
06440 

(203) 426-2184 


MICROPRINTER 


ACOUSTIC ENCLOSURE 


*99 .,*199 


Model Printer Sug. Ret. 
МРС! Epsom МХ80 599 
MPC Il OKI 824 5129 
MPC III MX 100.0KI 831, $179 

Others 


MPC IV IDS, Many Others 5249 


e Reduces Printer Noise Up To 9064 
e Walnut ot Oak Veneer 

€ Heavy Duty Actylic Cover 

ө Add UPS Shipping and Handling 


CAB - TEK 


CIVILIZING PRINTERS 
ORDER NOW 
800-343-4311 


Mastercharge & Visa Accepted 
DEALER INQUIRIES INVITEO 
САВ-ТЕК. Inc Riverside St. Nashua, NH 03062 


Circle 71 on Inquiry card. 


WE STOCK EALE 


EAGLE COMPUTERS COMPUTER 


20 MHz hi-res. Dealer and OEM inquiries 
invited 


Ono) ааа OS 8-6 4 SOS OS ES Oe CES Pee ЧР 


SPECIALS on INTREGATEO CIRCUITS 


10/ 6,95 50/ 6.55 100/ 6.15 
6502A/6512A 10/ 7.95 50/ 7.35 100/ 6.90 
6520 PIA 10/490 50/445 100/4.15 
6522 VIA 10/ 6.10 50/5.75 100/ 5.45 
6532 90 10/740 50/7.00 
2114-1200 245 25/2.30 

2716 EPROM 490 5/4.50 

2532 EPROM 8.00 5/845 

6116 2KX8 CMOS НАМ 800  À 5/845 

4116 RAM 


nlt 


6502 


Te tagu afe sun AD 
елаты 


Anchor Automation Signalman Madems 
FREE SOURCE MEMBERSHIP WITH SIGNALMAN 


All Signalman Modems are Direct Connect, and include cables 
to connect to your computer and to the telephone. Signalman 
Modems provide the best price-performance values, and start 
at less than $100. Dealer and OEM inquiries invited 


Mark | RS232 

Mark II for Atari 850 

Mark IV for CBM/PET with software 
Mark V for Osborne (software available) 
Mark VI for IBM Personal Computer 
Mark VII Auto Dial/Auto Answer 

Mark VIII Bell 212 Auto Dial/Answer 


tk ee El © A 0-0-4 чш > “ЗЕ че Рр 


DC HAYES Smartmodem 
RS232 MODEM — Accoustic 
15232 MODEM — CCITT frequencies — — — 175 


We carry Apple 11+ from 
Bell & Howell 


16K RAM Card 

Apple LOGO 

Video Recorder Interface 
Super Serial Card 
Thunderclock Plus 

£80 Softcard and CP/M 
Parallel Printer Interface/Cable 
Grappler Interface 


TG Products Joystick for Apple 

TG Paddles 

DC Hayes Micromodem li 

Videx 80 Column Card 

fullFORTH+ for Apple (fig-Forth) 

Silentype Printer and Card 

Graphics Tablet and Card 

Apple PASCAL Language 

Apple FORTRAN 

We stock EDUWARE Software 

GENIS | Courseware Development System 
Unicom Grade Reporting or School Inventory 
Executive Briefing System with fonts 


Apple Dumpling (Microtek) Printer interface 
Apple Dumpling with 16K Buffer 
PIE Writer Word Processor 


for Apple 


118 
120 


252 Bethlehem Pike 
Colmar, PA 18915 


Circle 4 on Inquiry card. 


63 
150 


215-822-7727 A B Computers 


(4commodore 


See us for Personal, Business, 
and Educational requirements. 
Educational Discounts available. 
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PETSCAN $245 base price 


Allows you to connect up to 35 CBM/PET Computers to 
shared disk drives and printers. Completely transparent to the 
user. Perfect for schools or multiple word processing con- 
figurations. Base configuration supports 2 computers. Addi- 
tional computer hookups $100 each. 


1 
Ther © лз рле ALIA Ga Өз а а-а LIS. Rod АР т-ны E36 de гл. з m ж. ao Bega LLL жа. ымы жр. 5. А сона ES s т 


Commodore COMMUNICATES! 
$129 


Intelligent Terminal Package includes: 

АСА hardware based interface; 0825 Cable and STCP Soft- 
ware with remote telemetry. transfer to/from disk, printer out- 
put. XON-XOFF control. user program control, and status 
line 


Me te Be di Bede ee A I ie ee tO dieci ACE ш, ICE ЧА с 2 


VE-2 IEEE to Parallel Interface 119 


Includes case. power supply. ful 8-bit transmission, and 
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VIC 20 189 МІС Sargon I| Chess 32 
VIC Printer 335 МІС СОВЕ 32 
МС ЗК ВАМ 32 Meteor Вип (ОМІ) 39 
МІС 8К НАМ 53 МІС Radar Ratrace 24 
VIC 16K RAM 99 Аток (ОМІ) 20 
VIC Disk Drive 395 . Snakman 15 
VIC Pinball 32 Rubik's Cube 13 


VIC Omega Race 32 
Spiders of Mars (UMI) 39 


Programmers Reference 15 
Renassance (UMI) 39 


VIC Draw Poker 24 . VIC Supersiot 23 
VICTORY Software for VIC 
Street Sweepers 12 Магетп 3-0 12 
Night Rider 11 Cosmic Debris 12 
Treasures of Bat Cave 12 Grave Robbers Advent. 11 
Games Pack | 12 батеѕ Pack il 12 
Victory Casino 8 X Adventure Park | 12 
Adventure Pack |! 12 Тек 11 
TNW 488/103 with DAA 450 
Compute''s First Book of РЕТ/СВМ 11 
POWER ROM Utilities for PET/CBM 78 
WordPro 3+ - 32K CBM, disk. printer 195 
WordPro 4+ - 8032, disk, printer 300 
SPELLMASTER spelling checker for WordPro 170 
COPY-WRITER Professional Word Processor 159 
VISICALC for PET. ATARI. or Apple 190 
PETRAX PET to Epson Graphics Software 38 
SM-KIT enhanced PET/CBM ROM Utilities 40 
Programmers Toolkit - PET ROM Utilities 35 
PET Spacemaker |i ROM Switch 36 
2 Meter PET to IEEE or IEEE to IEEE Cable 40 
Dust Cover for PET, CBM. 4040. or 8050 8 
VIC or C64 Parallel Printer Interface 85 
CmC IEEE-RS232 Printer interface — PET 120 
SADI Intelligent IEEE-RS232 or parallel 235 · | 
Library of PET Subroutines 12 | 
Programming the PET/CB M (Compute!) — R. West 20 
Compute! First Book of VIC 11 
Whole PET Catalog (Midnight Gazette) 8 
Color Chart Video Board for PET 125 
PET Fun and Games (Cursor) 11 
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FlexFile for PET/CBM 


Database, Report Writer with Calculations, Maling Lists - 


FORTH for PET full FIG model — Cargill/Riley $50 
Metacompiler for FORT H for independent objectcode 30 


KMMM PASCAL for PET/CBM 85 
EARL for PET/CBM Disk-based ASSEMBLER || 05 
Super Graphics — BASIC Language Exercises 45 


Fast machine language graphics routines for PET/CBM 


RAM/ROM for PET/CBM 4К 575 8K $90 


| APX Software 


DISK 
SPECIALS 


SCOTCH (3M) 5" 10/ 230 50/210 
SCOTCH (3M) 8" 10/ 2.45 50/ 2.20 


We stock VERBATIM DISKS 
Write for Dealer and OEM prices. 


100/ 2.05 
100/ 2.15 


BASF 5" or 8" 10/ 200 20/1.95 100/185 
Wabash 5" 10/1.80 50/175 100/170 
Wabash 8" 10/ 225 50/2.20  100/2.10 


We stock MAXELL DISKS 
Write for dealer and OEM prices. 
Disk Storage Pages 10for$5 Нир Rings 50 for $6 
Disk Library Cases “--300 5"—225 
Head Cleaning Kits 11 
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CASSETTES—AGFA PE-611 PREMIUM 


High output, low noise, 5 screw housings. 


C-10 10/.61 50/58 100/ ,50 
C-30 10/.85 50/ 82 100/ 70 
SPECIALS 
Timex/Sinclarr Computer 95 
Zenith ZVM-121 Green Phosphor Monitor 109 
INTEX Talker Text to Speech System 265 

BMC Green and Color Monitors 

Brother Daisy Whee! Printer 880 
STARWRITER Daisy Wheel Printer F 10 1445 
We Stock AMDEK Monitors 

Watanabe Intelligent Plotter 995 6-pen 1295 
Staticide antt-static spray 6 
dBASE |! 445 
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ALL BOOK and SOFTWARE PRICES DISCOUNTED 


A P Products 2222 15% OFF 
Synertek SYM-1 Microcomputer SALE 189 
KTM-2/80 Synertek Video and Keyboard 349 
KTM-3/80 Synertek Tubeless Terminal 385 


| Ay Alspa Computer, Inc.| 


The price-performance leader Includes 780A. 1 or 2 full 8" 
drives (double density, double sided), 3 serial and 1 parallel 
port. and winchester port. Prices start at less than $2000. 
DEALER and ОЕМ inquiries invited. 


- 
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yp data 
systems 


290-80 64K 1995 
290-82 64K, 1 double dens. drive 2245 
237 1.3 Megabyte Dual Drive 1355 | 
219 Video Terminal (VT-52 compatible) 695 
ZT-1 Intelligent Communications Terminal 550 
2100 15-bit/8-bit System CALL 


SPECIALS 
800 Computer 649 Microsoft BASIC 72 
400— 16K 269 MISSILE COMMAND 29 
810 Disk Drive 440 ASTEROIDS 29 
825 Printer 625 STAR RAIDERS 34 
850 interface 170 Space Invaders 29 
inside Atari DOS 18 . Music Composer 35 
Joysticks or Paddles 19 Caverns of Mars 33 
16K RAM (Microtek) 60 PAC-MAN 36 
32K RAM (Microtek) 99 CENTIPEDE 36 
Pilot 65 First Book of Atari 11 
Super Breakout 29 . Anchor Modem— Atari 85 


Other Atari products Са! 


WRITE FOR CATALOG 


Add $1.25 per order for shipping. We pay balance of UPS surface 
charges on all prepaid orders. Prices listed are on cash discount 


basis. Regular prices slightly higher. Prices subject to change 
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Make апу key 
on your keyboard 
a special-function key 
with ordinary BASIC. 


"Power Programming 
in BASIC" 


At your computer store or 
order direct 


Y 


$16.95 
plus $1.50 postage 


TJD Enterprises 
Suite 512 

2401 Blueridge Ave. 
Wheaton, MD 20902 


ORDERS ONL Y 800/638-2000 

Wash DC Metro 301/933-4801 
МС/МІБА/АМХ ACCEPTED 
Dealer/retail inquiries invited 


Circle 405 on Inquiry card. 


Beautiful Plots with 


PLOTPAK™ 


PLOTPAK is a complete pionin 
library that runs under FOR 

and Includes drivers for the following 
screens and plotters: 


е MicroAngelo MA 512 

e ADM + Retrographics 

«ТЕК 4010 compatible terminals 
е Houston Intruments DMP-4 

е HP plotters 7225B and 7470 
e Radio Shack Printer / Plotter 


PLOTPAK (.REL file): 
PLOTPAK source code 


plus two drivers: 


FX BRIDGE 


b 4 Computer Company 


DIVISION OF Sea Data Corporation 
One Bridge Street, Newton, MA 02158 
TEL. (617) 244-8190 TLX: 951107 


Circle 64 on Inquiry card. 


* ADDS* 


VIEWPOINT TERMINALS 
$495 


In addition EPI carries printers DEC & 
DG compatible terminals and modems. 
Items іп stock are shipped within 24 hours, 
ALL orders shipped COD. All items are 
new and in factory cartons with manufac- 
turers warranties. 


ECONOMY 
PERIPHERALS INC. 
(404) 952-0213 


Circle 159 on inquiry card. 


S-100 COLOR GRAPHICS! 


MICROSORIYE 


THE STATE-OF-THE-ART COLOR 
GRAPHICS BOARD FOR THE S-100 BUS. 


М eg consists of backdrop and pattern planes plus 32 sprite 


E pars. pixel in a plane can be colored or can be transparent to 
reveal the underlying plane(s). 

* Prioritized planes eliminate the need for hidden object routines 
m applications requiring 30 simulation 

» Sprites are moved on screen by changing Iwo-byte pointers thus 
simplifying animation applications, 

" Up to 15 colors or 8 gray levels with a resofution of 256 pixels 
horizontally and 192 pixels vertically. 

* Standard NTSC video output cannects directiy to color monitor 
or to AF modulator for use with regular color receiver. 

- Dne text and three graphics display modes. 

• On-board 16K byte display RAM separate from system НАМ. 

* High quality PC board with solder masks. silkscreen and gold- 
plated contact fingers. 

a Meets or exceeds all aspects of IEEE-696 (S-100) standard. 

* Documentation includes comprehensive user's manual with 
demonstration programs and Texas Instrument’s manual for the 
new TMS9918A Video Display Processor used on the board. 

«Typical applications include business graphics, industrial pro- 
cess monitoring, draftig/design aid, educational systems and 
video game development. 


assembled & tested) MicoDgnamics 


We pay UPS ground shipping inthe Corporation 
contnental US UPS air add $200. PD. Box 17577 


COD adj $1.50. Foreign add $15.00. — Memphis, TN 38117 
(901) 755-0619 


TN residents add 6% sales tax. VISA 
& MASTERCARO welcome. 


Circle 508 on Inquiry card. 


wabash 


When it comes to 
Flexible Disks, nobody 


does it better than 
Wabash. 


MasterCard, Visa Accepted. 
Call Free: (800) 235-4137 


PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo. CA 
93401 (іп Cal call 
(805) 543-1037) 


Get Your Computer An 
Automatic Port Selector 
(ASU-3) 


Our ASU-3 will connect your CPU or CRT 10 апу one 
of 3 peripherals. Just enter а command from your 
keyboard and the desired peripheral із automat- 
ically connected, Also available for 4 and for 
7 peripherals. The baud. rate is set automatically. 
Many options are available. The only low cost. 
smart switch on the market. 


SWITCH TO GILTRONIX. 


«> Ие КЕЧ 


870 San Antonio Ad.. Palo Alto, СА 34206. Call 1415) 493-1300 


Circle 182 on Inquiry card. 


JEEE-488 TO TRS-80* INTERFACE 
Everything needed to add powerful 
BASIC GPIB-488 controller capability 
to TRS-80 Model 1 or 3, Level 2 or 
DOS with a minimum of 16K. 


488.80С 

M 
EL, (2) шш 
Fot Model 1 


Operation 


| -E ши 


Model 488-80В ог 488-80C Price: $375. 


+ shipping, insurance & tax 
WHEN ORDERING SPECIFY DISK OR TAPE 


SCIENTIFIC ENGINEERING 
LABORATORIES 
11 Neil Drive * Oid Bethpage, NY 11804 
Telephone: (516) 694-3370 
"Trademark of Tandy Corp. 
There is no affifiation between Scientific 


Engineering Laboratories and Tandy Corp. or 
Radio Shack. 


Jr 
Cables 


EIA RS 232-C 


Quality cables with immediate 
delivery and low prices. 


| Conductor | Price 


$11.50 + .15/ft. 
12,00 + .25/ft. 
13.00 + .30/ft. 
14.00 + .40/ft. 
16.00 + .50/ft. 


Specify: Male or female connectors, length of 
cable and pins tobe connected. OEM & quantity 
discounts available to qualified customers. On 
prepaid orders add $4.50 for shipping/handling. 


We also supply DEC 
and ІВМ Compatible cables. 


Communication 
Cable Company 


319 Louella Ave. Wayne, PA 19087 
215-964-9404 


Circle 86 on inquiry card. 


C LANGUAGE 
PROGRAMMERS 


c-systems 
С COMPILER 


Now with: c-window'™ 


The first c language source level 
program testing and debugging tool. 


„ Single step by с source line. 

• Set breakpoints at line numbers. 

е Display and alter variables by symbol 
nome. using с expression syntax. 

* No more printf or assembler levet 
debugging! 


c-window js a support package for 
the c-systems C COMPILER for 
8086/8088 based systems. 


Contact. 


c-systems 
P.O. Box 3253 


TM c-systems 


Fullerton, CA 92634 
714-637-5362 


Circle 67-оп Inquiry card. 


A-D CONVERTER | 6522 APPLE ll INTERFACE SPEECH SYNTHESIZERS 


p 


SPEECH SYNTHESIZERS 


JBEs Speech Synthesizers use the 
Votrax SC-01 Phoneme Synthesizer 
chip. Тһе SC-01 phonetically syn- 
thesizes continuous speech of 
unlimited vocabulary. The SC-01 con- 
tains 64 different phonemes and 4 
levels of inflection accessed by an 8 bit 
code. It requires 10 Bytes per second 
for continuous speech. Both boards 
have an audio amp for direct connec- 
tion to an 8 ohm speaker. 


The JBE 6522 Parallel Interface for the 
Apple !| Computer, plugs directly into 
any slot 1 through 7 In the Apple. This 
cardhas 26522 VIA's that provide: 


e Four 8 bit bi-directional /О ports 

е Four 16 bit programmable timer/ 
counters 

e Serial shift registers 

e Handshaking 


А 74.505 is for timing. Four 16 pin 
sockets provide easy connections to 
other peripheral devices. (Dip jumpers 
with ribbon cables are also available 
| from JBE) The 6522 Parallel WO 
card interfaces to the JBE EPROM pro- 
grammer. 

Understanding of machine language гё- 
quired to use this board. Inputs and out- 
putsareTTL compatible. 


JBEs 16 channel A-D Converter plugs in- 
to your Apple I| computer. It uses an 
ADCO0817 which incorporates a 16 chan- 
nel multiplexer and an 8 bit A-D Con- 
verter. The 16 inputs are high impedance 
and the voltage range is O to 5.12 volts. 
Conversion time is < 100ивес. The 
resolution is 8 bits or 256 steps, linearity 
is + 1/2 step. Two 16 ріп DIP sockets are 
used for input, GND & reference voltage 
connections. There are 3 single bit TTL 
inputs. Doc. includes sample program. 

81-132A Assm. $89.95 
81-132B Bare Board $29.95 


Documentation includes basic user 
programs, а phoneme chart and listing 
of coded'words to help-yourpet started. 
Doeumentatlon for the Apple 
II Speech Synthesizer includes a disk 
withtexttospeech program. 


81-088 Apple ІІ Speech 


EPROM EXPANSION CARD 


79-295A Assm. $69.95 Synthesizer $129.95 
79-295B Bare Board $29.95 81-120 Parallel Input Speech 
Synthesizer $149.95 
Prices inctude the SC-01 Chip 
SC-01 soldseparately for $39.95 


EPROM PROGRAMMER j 
DISPLAY BOARD 


JBE EPROM Expander for the Apple Il 
holds six 5V 2716s for a total of 12K 
bytes of EPROM. This board takes the 
place of the on board ROM in the Apple. 
It is software switchable by the same 
technique used by the Apple II firmware 
card. Solder jumpers are for reset to the 
Apple ROM or EPROM Expansion Card. 
Use JBE EPROM Programmer and 
Parallel /О to program your EPROMs. 
EPROMSs sold separately. 


81-085A Assm. $59.95 
81-085B Bare Board $39.95 


iff 
i 


JBE’s EPROM Programmer is de- 
signed to program 5V 2516’s, 25325 & 
2716's. It interfaces to the JBE Parallel 
[/O card using four ribbon cables. An 
LED indicates when the EPROM is be- 
ing programmed. A textool zero inser- 
tion force socket is used for the 
EPROM. Comes with. complete 
documentation for writing and reading 
EPRONM's in the Apple Il or Apple Il 
Pius. Cables available separately. 


This handy littte (3х7") board js ideal 
for teaching and troubleshooting. It 
has a run—stop, single step switch 
which makes identification of shorted 
lines between address ог data-bits 
easy and shows single steps for 
teaching computer logic. The display 
board has 16 Address LEDS, 8 Data 
LEDS & 1 RDY LED. All lines are buf- 


80-244A Assm. $49.95 fered. 
80-244B Bare Board $29.95 80-144A Assm. $49.95 
EXTENDER $12.95 4 Jumpers $17.00 80-144B Bare Board $39.95 


i. JOHN BELL ENGINEERING, INC. 


ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING, INC. % 1014 CENTER ST., SAN CARLOS, СА 94070 
ADD SALES ТАХ IN CALIFORNIA * ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100 


[мс] SEND 61.00 FOR CATALOG (415) 592-8411 10% OUTSIDE U.S.A. 


WILLCALLHOURS:9am-4pm А00 $1.50 FOR C.O.D. 


PConnection 
modem card for IBM PC 


Plug your PC into the exciting world 
of telecommunications with the 
PConnecuon, Microperipheral's 
new Bell 103/113 compatible 
modem card This quality direct con- 
nect modem card fits inside the РС 
leaving your work area uncluttered 
Dy stacks of hardware Features in- 
dude autodialing [Touch Tone or 
pulse), autoanswer, Duilt-in speaker 
for ine monitoring, and ап аааг- 
tional RS-232 port Software selec- 
fable protocol and modes 5350 
Dealer inquiries welcome 


the microperipheral corporation 


2565 152nd Ave. NE. Redmond, М/А 98052 
(206) 881-7544 


IBM i5 а Ресмегей Traderniark 
of International Business Machine, Corp 


Circle 270 on Inquiry card. 


yx SUPER" уу 
ISA's DATABASE 


The only DBMS with all these features: 


Жж PROVEN in опе year of test marketing 

* TOUGH, reliabie file structure 

* MENU driven for simplicity and easy use 

* ARITHMETIC with stored calculations 

* FAST set-up and report formating 

Жж CLEAR user-oriented documentation 

Жж PRINTS totals & subtotals - тай! labels 

Жж REFORMATS and merges data files 

* MULTI-DISK flles: Up to 128K records 

Жж SORTS full disks on up to 40 fields 

* PRODUCTION input of repetitive data 

* USE existing data files 

* COUPLES to word processors 

* POSTS transactions to master file 

* SEARCH by strings, ranges, comparisons 

* DATA COMPRESSION: Over twice as 
many labels as the other system 


For TRS-80* Models 1, Il, 111, & 16 - 250.00 
CP/Mt - 295.00 


d Ask your Dealer or Write: 


Institute for Scientific Analysis, Inc. 
P. O. Box 7186, Dept. B-2 
Wilmington, DE 19803 (215) 358-3735 


*T.M. Tandy Corp. tTM. Digital Research 


Circle 200 on Inquiry card. 


BREAKTHROUGH 


Originate/Answer UDS 212 LP Modem 
$420 


IMMEDIATE DELIVERY 
= Compatible with Bell 21 2 modems (1200 bps ently) 
* Telco powered—no AC connection required 
• Simplified controls—talk/data and originate/answer only 
* Direct-connect to dial-up network 


NITERBUSINESS CORP. 


Заір 0312) БЕШИН 
Eargies [212] 459-8874 


Circle 209 on inquiry card. 


Circle 305 on inquiry card. 


MEMOREX 
Flexible Discs 


SAVE 40% wits tor your 


5 УА 33 ғ ғ. Price/10 


1 Side, double density 

2 Sides, double density 

1 Side, 80 track, double density ....... без 
2 Sides, 80 track, double density 

(All 5%” have Hub-rings) 


8 ? 3 Specify soft 
оғ 32 sector 


1 Side, single density ) 
1 Side, double density .........,... ТТ: 30.60 
2 Sides, double бөпейу.,................ 35.80 


Eee o Y IBI с RÓ—À—— 2 


CHECKS — VISA — MC — C.O.D. 
(313) 777.7780 | ADD $2 SHIPPING 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 
St. Clair Shores, MI 48081 


Circle 234 on inquiry card. 


. maxell. 


Floppy Disks : 


BEST PRICES 
IN THE U.S. 


Call for our special dealer 
program. C.O.D.'s accepted. 
TOLL FREE (800) 652-8168 
In California (213) 901-8881 . 


U.S. U.S. EXCHANGE 


"ull 1483! Bessemer St 


Van Nuys. СА 91413-2773 | 


Circle 413 on inquiry card. 


Convert your TRS-80 into а 


DEVELOPMENT SYSTEM 


2-80 In-Circuit 
emulation and 
EPROM/EEPROM | 
programming in 

a single compact 
unit. 


Debug stand-alone 
systems with 


program in 
_TRS-80 RAM, 
then copy working program into PROM. 


Only $329 including personality module 
for 2716, 2516, 2758, 2508, 2532, 2816, 
2808, 48016. (2732A,2764 PM's $15 ea.) 


ORION INSTRUMENTS 
17240015 Ave, Woodside, CA 94062 
(415) 851-1172 . 


FORECASTING 


EASI/ARIMA — Тһе first and only microcom- 
puter program to develop and run ARIMA 
(Box-Jenkins) modais...all automatically. De- 
signed for the stock or commodity trader. 
Create a database or read Compu Trac files 
directly. Requires no knowledge of statistics. 


$300. 


TWG/ARIMA — The statistician’s version of 
EASI/ARIMA. Complete control and more ор- 
tions, such as seasional models and Box-Cox 
transformations, $300. 

'ELF is our general purpose statistical 


package. $200. 
All are for the Apple 11" with 48K of 
memory, Appiesoft* and DOS 3.3. 
Visa and MasterCard accepted. 
Call or write: 


“Же Winchendan 
3907 Lakota а me 
P.O. Box 10114 
Alexandria, УА 22310 
(703) 960-2587 


* Trademarks of Apple Computer, Inc. 


Circle 430 on inquiry card. 


5 V4": Tandon Drives 


ФТМ 100-1 $189 
{single sided, 40 TRK, single Free 
or double density) Shipping 


e TM 100-2 $259 
(double sided, 40 TRKIside Free 
single or double density} Shipping 


e TM 100-4 $349 
(double sided, 80 TRK/side Free 
96 ТРІ, double density) Shipping 


ORDER — TOLL FREE 


1-800-531-5475 (t outside of Texas] 
(512) 250-1523 (t inside of Texas 


“If we can't ship the next working day, 
we won't take the order." 


Master Card/Visa or check. 
Texas Residents add 596 sales tax. 


CompuAdd Corp. 


13010 Research Blvd - #218 


6800 Family 
Software 


SOFTWARE: WIZRD mullilasking DOS, editor, 
* assembler, С. PL/W, PASCAL, FORTRAN, 12K BASIC 


FIRMWARE: FANTOM monilor/debugger, MATH 
long integer ond fibating poini, 4K Industrial 
BASIC 


CROSS SOFTWARE: Assembler. PL/W, linker, 
math/science. simulator 


= Wirdek Corp ы 
Lot TEL. 
347-742-8420 


Circle 431 on inquiry card. ' 


“THE ORIGINAL BIG BOARD” 
OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 


SINGLE BOARD COMPUTER KIT! 


Z-80 CPU! 
Q (DO NOT CONFUSE WITH ANY OF OUR FLATTERING IMITATORS!) 
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For All Sockets Installed 
{Not For Blank РСВ) 


And Soldered Add $50. 


bas 


PARTIALLY ASSEMBLED KITS 
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THE BIG BOARD PROJECT: With thousands sold worldwide and over two years of field experience, "Ғғ Big 
Board may just be one of the most reliable single board computers available today. This is the same design that 


was licensed by Xerox Corp. as the basis for their 820 computer. 


The Big Board gives you the right mix of most needed computing features all on one board. The Big Board was 
designed trom scratch to run the latest version of CP/M’. Just imagine all the off-the-shelf software that can be 


run on the Big Board without any modifications needed. 


FULLY SOCKETED! 


64K RAM 


Uses Industry standard 4116 RAM's. AIL 64K is available to the user, our VIDEO 
and EPROM sections do not make holes insystem RAM. Also,veryspecial care 
was taken in the RAM array PC layout to eliminate potential noise and glitches. 


2-80 CPU 


Running at 2.5 MHZ. Handles all 4116 RAM refresh and supports Mode 2 
INTERUPTS. Fully buffered and runs 8080 software. 


SERIAL I/O (OPTIONAL) 


Full 2 channels usingtheZ80SI0O andthe SMC 8116 BaudRateGenerator. FULL 
RS232! For synchronous or asynchronous communication. In synchronous 
mode, the clocks can be transmitted or received by a modem. Both channels can 
be set up for either data-communication or data-terminals. Supports mode 2 Int. 
Price tor ail parts and connectors: $39.95 


BASIC I/O 


Consists of separate parallel port (280 РІО) for use with an ASCII encoded 
keyboard tor input. Output would be on the 80 x 24 Video Display. 


BLANK PC BOARD — $119 
The blank Big Board P C Board comes complete with full 
documentation (including schematics), the character ROM, 
the PFM 3.3 MONITOR ROM, and a diskette with the source 
of our BIOS, BOOT, and PFM 3.3 MONITOR. 


PFM 3.3 2K SYSTEM MONITOR 


FEATURES: (Remember, all this on one board!) 


64K RAM! 
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WANT MORE INFO? 
Full Documentation and 


aKa "ҮА i 


bk & hd 


M-- )00 (64K KIT 
BASIC 1/0) 

SIZE: 8; x 13% IN. 
SAME AS AN 8 IN. DRIVE. 


REQUIRES: *5V (9 3 AMPS 
+ - 12V @.5 AMPS. 


24 x 80 CHARACTER VIDEO 


With a crisp, flicker-free display that looks extremely sharp even on smali 
monitors. Hardware scroll and full cursor control. Composite video or split video 
and sync. Character set is supplied on a 2716 style ROM, making customized 
fonts easy. Sync pulses can be any desired length or polarity. Video may be 
inverted or true. 5 x 7 Matrix - Upper & Lower Case. 


FLOPPY DISC CONTROLLER 


Uses WD1771 controller chip witha TTL Data Separator for enhancedreliability. 
ІВМ 3740 compatible. Supports up to four B inch disc drives. Directly compatible 
with standard Shugart drives such as the 5А800 or 5А801. Drives can be 
configured for remote AC otf-on. Runs CP/M" 2.2. 


TWO PORT PARALLEL I/O (OPTIONAL) 


Uses Z-80 PIO. Full 16 bits, fully buttered, bi-directional. Uses selectable hand 
shake polarity. Set of all parts and connectors tor parallel 1/O: $19.95 


REAL TIME CLOCK (OPTIONAL) 


Uses 2-80 CTC. Can be configured as a Counter on Real Time Clock. Set of all 
parts: $9.95 


CP/M* 2.2 FOR BIG BOARD 
The роршаг CP/M* D.O.S. to run on Big Board is available tor $139.00. 


BIG BOARD SOFTWARE SPECIAL — $149 


Through special arrangement with COL we offer a powerful package of TDL 2-80 
software that has a suggested retail of almost $600. Includes: Extended Disk 
Business Basic, ZEDIT text editor, MACRO ІІ Macro Assembler, LINKER, 
DEBUG | and DEBUG Il. Supplied on 8 in. diskette with extensive manual. 


Thereal power of the Big Board lies inits PFM 3.30n board monitor. PFM commands include: Dump Memory, Boot CP/M", Copy, Examine, Fill Memory, Test Memory, Go То, 
Read and Write I/O Ports, Disc Read (Drive, Track, Sector), and Search РЕМ occupies one of the tour 2716 EPROM locations provided. 2-80 is a Trademark of Zilog. 


‘Digital Research Computers 


(OF TEXAS) 


Р.О. BOX 401565 е GARLAND, TEXAS 75040 © (214) 271-3538 


TERMS: omm will bie made approximate 3 to 6 weeks after we 


receive your order. VISA, MC, cash accepted. We will accept COD's (for the 
Big Board only) with a$75 deposit. Balance UPS COD. Add $4.00 shipping. 


USA AND CANADA ONLY 


"TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 


**1 TO 4 PIECE DOMESTIC USA PRICE. 


Schematics — $5. 


DON’T READ THIS 


UNLESS YOU ARE INTERESTED IN 
SOPHISTICATED SOFTWARE WITH 
EXCELLENT DOCUMENTATION. 


Our general accounting programs operate 
on CP/M! & MP/M? compatible systems, 
including TurboDos? and MMMost!, 
. C. A.T.S. (3 levels of User help — 
omputer Assisted Tutoriat Software. 
. OUTSTANDING 
DOCUMENTATION. 


1 MULTI-USER (w/file & record lock.) 
. MULTI-COMPANY 
(w/vonsolidation ) 
‚ FULLY INTEGRATED wi/singic 
source entry (or stand alone) 
DEALER INQUIRIES INVITED 
MONEY BACK GUARANIEE 


COUGAR MOUNTAIN SOFTWARE 
IOS. Latah Box 6880 
Boise, Idaho 83707 
208-344-2540 


TM: 1. & 2, Digital Research; 3. Software 2000; 
4. TeleVideo. 


жж Annaunang Шы, 


TEKALIKE 


The Graphics Terminal Program 


FINANCIAL SUMMARY 
peer 


TEKALIKE turns the Apple Il computer into 
ап intelligent graphical work station 
for communication. with remote host computers, 
И simulotes the features of о Tektronix 4010 grophics 
terminal, provides local plotting capobilities ond more... 


Remote Terminal Mode: Loca) Computer Mods: 


Бісімен Recas and Redraw Ару 


ыз 19 $500 boud Lowa) Prclure Zooming 
{oral recording’ e! Сеарпся Dspley Pistter Support tor tocol Hgrátapy 


Compatible with: Price $200 Pius $12 tex (Ca) 
y Е5 


" Ae Meer? үзе Пир.) Manual Оп! 
Бой нр" ve WE Software 
800 Greenwich Drive 
Chico. CA 95928 


Several Communiestiona Alernotives 


Текше 401X Fomity 
MIPLOT Ota? Prolters (Houston. Ұзігутегіз) 
HP7470 Pigiter, Option \ 
MasterCard and VISA Accepted 
To Order Call (916) 893-1162 
Degler Inquires Welcome 


Ápp' Waun kimpan e Beud) 
pc 
(СЭ Froga (X i 


фа tes 
дори Communications Cord [399 Baud) Reüuires 6 48K Appi, one dish drive, 
Apple Super басш Card (200-9500 Boud} ала ona method af connecting ta n host, 
Appin із а lrüdemarh of Appia Caniputer Inc. 
с 


H 


i Includes а Friendly User Monydt « Тейғаті ig a |гадетиуа of Tekfronix [^ 


Dysan 


CORPORATION 


Solve your disc probiere, buy 100% surface 
tested Dysan diaketten. All orders shipped 
from stock. within 24 hours. Call toll FREE 
(800) 235-4137 for prices and абеты. 


PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo. CA 
93401. (In Cal call 
(805) 643-1037.) 


Circle 310 on Inquiry card. 


DEBUG FAST 


sup | Қақ ee 


NEU Ем 


NEW QUICK LOW-COST uP DEBUG AID. If you 
program, engineer, test, or repair micros, try 
this new invention and save endless time and 
effort. Shows you program flow, address, 
data, І/О, timing, and stability info on 256 
LEDs. Telescopic and microscopic views. Easy, 
quick, rugged, portable. А smart alternative 
or addition to multi-thousand dollar instru- 
ments. MICRO VIEW™ is just $995 complete. 
Order today on 14-дау tria! or circle our 
number for color brochure, Micro Logic Corp, 
POB 174, MS-H, 100 2nd St, Hackensack, NJ 
07602. (201) 342-6518. 


Circle 259 on inquiry card. 


SOURCE SOFTWARE 


A professional-quality, CP/M compatible Z- 
BO assembler in manual form with complete 
source code listing, 200 page manual 
includes full tutorial on assembler theory 
with explanation of Radix 40, binary search, 
recursive expression processing, and other 
professional techniques. Assembleraccepts 
standard 2-80 mnemonics, prints a sorted 
symbol table. and contains 19 pseudo-ops 
including XLIST. TITLE. and nested con- 
ditionals with ELSE. Modular construction 
makes it easily adaptable to other Z-80 
operating systems and other assembly 
languages. 


Manual containing complete source 
code and tutorial: $25, ppd. in U.S. 


Source also available on standard 
format 8“ SD diskette 


KING SOFTWARE 


115 CONOVER LANE 
RED BANK. N.J 07701 
(201) 530-7245 


NJ residents please add 5% sales tax 
CP/M 15 a trademark of Бедиа! Research 


Circle 225 on inquiry card. 


DISCOUNT 
SOFTWARE 
PRODUCTS 


Over 600 Vendors, 3000 
Products & 54 Formats 


A u—— |: 
BUSINESS, EDUCATION 
TECHNICAL & GAMES 


“са! today save time and money” 
public & dealers invited 
international shipping 
orders (800) 547-5995 
inquiries (214)631-5998 


CRC, 8730 king george dr., ste. 115, 
dallas, texas 75235 


Circle 76 on inquiry card. 


| Al orders smpped we UPS 


Garden Of Eden 
Computers 


“Тһе Apple Paradise” 


LIST SME 
DC Hayes Micromodem $379 $269 АЗ 
“Ее 5ирвгсг имп 


Peces 
$100 575. 9399 
АЗСА Expresh 1 $79.95 $59.95 


** Don't Miss The Greet RANA Disk Drive Sale ** 


RANA Disk Drive Controller 

{Controls up to 4 Drives) $99 
“Сатрьсву Apple compaubie. Mix up to 4 Apple and AANA drives 
on the same НАМА controller 
RANA Drives: 

1 Drive w/o controler 

1 Drive w/controller 

2 Orves w/o controfer 

а Огмев w/controfer 


NEC 12" Green Monitor Econo [JB 1260} 
RH Electronics Super Fen |! 

Microsoft 16K Ramcard 

Т.б. Joystick. 

NEC BO23AÀ Desk Tap Graphics Printer 
The Grappler + Graphic Prmter Interface 


PHONE: 714-884-3528 


We decountal ines nf hard- an іт Qué три]. бгум Ui 
ware and soítware 


ye aeo = Mastercard, Garden Of Eden 

аз ре беу Computers 
сат" СЕТЕ vedo" 9909 Gladiola Drive 
Fountan Valley, CA 92708 


Мән order aniy 


Circle 178 on inquiry card. 


LOOKING AT 


PRINTER BUFFERS ? 


BE CERTAIN... 
YOU GET WHAT YOU THINK YOU'RE GETTING: 


SPO UID - 4-0) is tHe 
COMPLETE, NOTHING ELSE TO BUY, 


STAND ALONE PARALLEL PRINTER 
BUFFER PLUS FEATURES NOT FOUND ON 


OTHER BUFFERS SUCH AS: 


© SWITCH SELECTABLE "PAUSE ON FORM FEED" MODE, FOR SINGLE SHEET PRINTING 

© AUTDMATIC SPACE CHARALTEH COMPRESSION 

© ЮК CHARACTERS CAPACITY STANDARD, БАҚ АМО 128K MODELS AVARAGLE. 
USEREXPANOABLE. 

= NOHAROWARE (ІН SOFTWARE MODIACATIONS REQUIRED 

ә AND MUCH MORE, WRITE DA CALL FOR FULL DETAILS. 


PRICE (32K INCLUDES CABLE) 3273.95 


JVB ELECTRONICS 
1001 Fulton Avenue. Suite 1 
Sacramento. California 35925 
Phone: (918)A83-0703 


DIALEA $nmQuiEU SIA 


The floppy disks that meet 
or exceed every standard 
of quality. Dealer inquiries 
invited. 


Call Toll Free 
1-800-237-8931. 


In Florida, call 
813-577-2794. 


TecheData Corporation 
3251 Tech Drive North 
St. Petersburg, FL 33702 


Circle 395 on inquiry card. 


WE WILL NOT BE UNDERSOLD 


TERMINALS 
Zenith 2Т-1 $679.00 
Zenith ZT-100 $595.00 
Televideo 910+ $595.00 
Televideo 925 $779.00 
Televideo 950 $969.00 
RAM 
16K Ram Kit for Apple |І. TRS80 
200 nano seconds; 4116 chips $17.50 
DISKETTES 
Maxell 57а" single side $39.00 
Maxell 8" single side $49.00 
Maxell 514" double side $45.00 
Maxell 8" double side $55.00 
BASF 5'A" $26.95 
BASF 8" $36.00 
Verbatim 574” $26.95 
Verbatim 8" $36.00 
Wabash 5%" $21.95 
TELECOMMUNICATIONS 
Novation Cat Modem $139.00 
Novation D-CAT $155.00 
Novation AUTO-CAT $209.00 
Novation APPLE CAT $319.00 
Hayes Smart Modem $249.00 
Hayes Smart Modem 1200 $589.00 
Hayes Micro-Modem $319.00 
Hayes Chronograph $229.00 
Signalman Mark | $85.00 
COMPUTERS 
Sanyo MBC 1000 64K CALL 


Call for information on the complete Sanyo line. 
CALIFORNIA COMPUTER SYSTEM 


Mainframe 2200a $485.00 
2-80 CPU 2810а $265.00 
64K RAM 2065 $569.00 
Floppy Controller 2422a $369.00 
ZENITH 
2-89 48K CALL 
2-90 64K CALL 
2-100 CALL 
Call For Prices On The Complete Zenith Line. 
Casio FX702P Pocket Computer $179.00 
SOFTWARE 
MICROPRO” 
WordStar $239.00 
MailMerge $89.00 
Customization Notes $359.00 
SpellStar $239.00 
DataStar 8199.00 
CalcStar $199.00 
MICROSOFT 
Basic Interpreter $349.00 
Basic Compiler $389.00 
Fortran 80 $499.00 
Cobol 80 $695.00 
DATA BASE 
dBase |! $495.00 


DEALER INQUIRIES PLEASE 


CALL 1-800-343-7036 


For fast delivery, send certified checks, money 
orders, or call to arrange direct bank wire 
transfers. Personal or company checks require 
one to three weeks to clear. All prices are 
mail order only and are subject to change 
without notice. Call for shipping charges. 


master charge 


Tei si 1 ij Folium C snb) 


Hours 9 AM - 9 PM (EST) Mon-Fri. (Sat. 'til 6) 


Technical information call 617/242/3361 


420-438 Rutherford Ave., Dept. 


APPLE ACCESSORIES 


2-80 Card by Microsoft $319.00 
18K Card by Microsoft $165.00 
32K Card by Saturn $199.00 
Keyboard Enhancer II by Videx $125.00 
Videoterm by Videx $259.00 
Game Paddles by TG $49.00 
Joystick by TG $49.00 
Pkaso Cards CALL 
ALF 3 Voice Board $229.00 
System Saver by Kensington $75.00 
Microbuffer |! 18K w/graphics $259.00 
Microbuffer Il 32K w/graphics $229.00 
APPLE INTERFACE CARDS BY CCS 

Serial Asynch #7710 $139.00 
Centronics #7729 $149.00 
ADVANCED LOGIC 

Add-Ram 16K Card $79.00 
2-Сага CP/M for the Apple |! $225.00 


Smarterm 80 Column Board w/Softswitch $249.00 


APPLE SOFTWARE 


MICROPRO" 
WordStar $199.00 
MailMerge $99.00 
SpellStar $149.00 
DataStar $199.00 
CalcStar $189.00 
VISICORP 
VisiCalc $199.00 
VisiTerm $79.00 
VisiDex $199.00 
VisiPlot $169.00 
VisiFile $199.00 
VisiSchedule $259.00 
VisiTrend/Plot $239.00 
MISCELLANEOUS 
Micro/Terminal $79.00 
Screenwriter |l $129.00 
Executive Briefing System $169.00 
Supercalc $279.00 
Personal Filing System $115.00 
PFS Report Writer $75.00 
Word Handler $169.00 
PRINTERS 
NEC 7710 Serial $2395.00 
NEC 7720 KSR $2749.00 
NEC 7730 Parallel $2395.00 
NEC 3510 Serial $1850.00 
NEC 3520 $2099.00 
NEC 3530 Parallel $1850.00 
NEC 3550 for the IBM PC $2095.00 
Antex "Generic Model of the Prowriter” $479.00 
Epson MX-80 CALL 
Epson MX-80F T CALL 
Epson МХ-100 CALL 
IDS Micro Prism CALL 
IDS PRISM 80 CALL 
IOS PRISM 132 CALL 
Okidata Microilne 80 CALL 
Okidata Microline 82A CALL 
Okldata Microllne 83A CALL 
Okidata Microline 84 CALL 


The CPU Computer Corporation 
Announces: 


CPUnet 


. The Local Area Network that uses real 
CP/M” for Apples. CPUnet" allows you 
to run hundreds of popular CP/M” 
programs, on your Apple terminals, 
without disk drives! 

Call for more information. 


$2995.00 


The CPU 


TO ORDER CALL TOLL FREE 1-800-343-6522 
BY13 Charlestown, Massachusetts 02129 


TWX- 710-348-1796 


Circle 126 on inquiry card. 


hop 


MONITORS 
Sanyo 9" B&W $159.00 
Sanyo 9" Green $165.00 
Sanyo 12" B&W $179.00 
Sanyo 12" Green $199.00 
Sanyo 13" Color $399.00 
SMD 13" Color $329.00 
Zenith 12" Green $99.00 
Zenith 13" Color $339.00 
Electrohome 13" HI-RES Color Monitor $829.00 
Electrohome 13" Color $379.00 
Electrohome 12’ B&W $179.00 
Electrohome 12" Green $189.00 
Electrohome 9" B&W $149.00 
Electrohome 9" Green $159.00 
DISK DRIVES 

CCI 100 for the TRS-80 Model 1 

5'A" 40 track $299.00 
ССІ 189 forthe Zenith 2-895У4" 40 track $379.00 
CORVUS 5M with Mirror $3089.00 
CORVUS 10M with Mirror $4489.00 
CORVUS 20M with Mirror $5389.00 
CORVUS Interfaces CALL 
RANA SYSTEMS add-on Disc Drive for the Apple II 
Elite Two 80 Track CALL 
Elite One 40 Track CALL 
Elite Controller CALL 
Tandon TM100-2 for the ІВМ CALL 

IBM PC ACCESSORIES 

64K Card by Microsoft $435.00 
Joystick by TG $49.00 
128K Card $579.00 
192K Card $629.00 
256K Card $699.00 
Quaddram CALL 
Combo Card by Apparat $249.00 


Call for more ІВМ PC add-ons. 


SPECIAL OF THE MONTH 
SANYO MBC 1000 
INCLUDES 


WORDSTAR, CALCSTAR 
CCI,ADD-ON DRIVE 
$2195.00 


ІВМ PC SOFTWARE 


INFORMATION UNLIMITED 


Easy Wrlter $289.00 
Easy Speller $149.00 
Easy Filer $319.00 
VISICORP 

VisiCalc 256K $199.00 
VisiFile $219.00 
VisiTrend/VIsiPlot $259.00 
VisiDex $209.00 
VisiTerm $99.00 
MICROPRO" 

MallMerge $119.00 
WordStar $299.00 
MISCELLANEOUS 

Supercalc by Sorcim $279.00 
Superwriter by Sorcim $289.00 
Home Accounting Plus $139.00 
ENTERTAINMENT 

Deadline $39.00 
Temple of Apshai $29.00 
Curse of Ra $15.99 


Call For More IBM Software And Accessories 
CP/M is a registered trademark of Digital Research. 


oe 
VISA" 


ы "a 


Massachusetts Residents call 617/242-3361 


Massachusetts Residents add 5% Sales Tax 


SMITH-CORONA TP- 


Letter Quality 


е SERIAL OR 
PARALLEL INTERFACE 


* MICROPROCESSOR ELECTRONICS 


ORDER 
TOLL FREE 
FREE SHIPPING 
(800) 531-5475 |! outside of Texas) 
(512) 250-1523 fin Texas) 


CompuAdd Corp. 
13010 Research Blvd. No. 21 В 
Austin, Texas 78705 


Circle 93 on inquiry card. 


ТАХМАН-83 


An interactive TAX MANagement Program for 
VisiCatc™& Super Calc™ Users 


TAXMAN-83 provides you with the capabili to easily calculata your 1982 
taxes by using the already proven VisiCalc"" and SuperCalc "electronic 
spreadsheets, 

ТАХМАН-83 prepares and prints 1982 individual income tax returns. 
TAXMAN Ус al tax alternatives, computes the lowest tax possible, 
tests reasonableness and tells youwhich forms are necessary for ni 
TAXMAN-83 includes the following forms/schadules: Federal 1 
Schedules A, 8, C, D, E, F, G, R, RP, SE, ES, U; Forms 1116, 2106, 2119, 
2210, 2440, 2641, 3468, 3603, 4136, 4137, 4255, 4562, 4625, 4584, 47%, 
4797, 4798, 4825, 4874, 4952, 4970, 4972, 5320, S405, 5544, 5695, 5804, 
6249, 6251, 6252, 6478, 6765; Tax schedules X, YS, YJ, Z; Tax tables; 
Sales tax tables for all states. 

TAXMAN-83 is available for most microcomputers utilizing VisiCalc "or 
a 


E p ry 
p СОМЫЛ 
NT ERNATIGNAL 
303 Wilama Avenue, Huntaville, AL 35801 
mum Бә 00 ir 


With the new ASCI Four Port intelligent 
switch all your RS-232C networking 
problems can he solved. Whatever 
your switching applications the ASCI 
Switch allows you to switch with ease, 
Because the switch is intelligent и 
allows you to change between peri- 
pheralsfrom your keyboard. The code 
can even be imbedded in vour text. 
When you consider the time you 
saved due to the simplicity of install 
ation. the elimination of extra cabling 
and the exclusion of knob turnings the 
-ASCI Four Port intelligent switch is the 
perfect way to expand your net- 
working capabilities. 


Advanced. Systems Concepts, Inc. 
PO ВОХ О e ALTADENA CALIFORNIA 91001 
(213) 793-8971 


Circle 12 on inquiry card. 


Speaking > Computers 


THE 
SOUNDING 
BOARD 


S-100/IEEE 696 
unlimited vocabulary 
CP/M software included 
numerous applications 
(talking terminals, morse 
code training, electronic 
music...) 


For more information, call or write: 


Cygnus Systems 
(303) 393-6526 


1245 Columbine #402 
Denver, CO 80206 


WE LISTEN! 


Circle 134 on inquiry card. 


When it comes to scientific software 
for microsystems, DYNACOMP delivers: 


Ow тий Hi ара MI MM DINEM М} 


The Systems ,..Appie ТН5-80 PET/CBM NEC Atan 
Osborne SuperBrain NorthStar CP/M 


The Software ... 

REGRESSION REGRESSION НІ LOGIG DESIGNER 

MULTILINEAR REGRESSION ACTIVE CERCUITANALYSIS 
STATTES! LOGIC SIMULATOR 

ANALYSIS OF VARIANCE ROOTS 

NUMBERKRUNCHER FOURIER ANAL v ZER 

STATSORT TRANSFER FUNC.TION ANALYZER 
OIGITAL FILTER HARMON!C ANALYZER 

DATA SMOOTHER BASIC SCIENTIFIC SUBROUTINES 
SOFINET, MATCHNET VOLUME | VOLUME fI 

FILTER ANALYSIS BASIC STATISTICAL SUSROLTINES 


CALL OR WRITE FOR A FREE CATALOG 
DYNACOMP, INC. 
1427 Monroe Avenue, Rochester, N.Y, 14618 
Telephone: {7 16) 442-8960 


Circle 153 on inquiry card. 


Write for our 
SAVE 4096 complete list. 
Y ғғ Specify soft, Ргісе/10 
10 or 16 sector „n 
#7440 1 side/sgl/dbl dens ......... 


4745 1 sidejdbi dens 
#746 1 slde/77 track 


8 ғғ Specify soft 

or 32 sector 
#740 1 side/sgl dens 
#741 1 side/dbl dens 
#743 2 sides/dbl dens 


CHECKS — VISA — MC — C.O.D. 
(313) 777-7780 ADD $2 SHIPPING 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 
St. Clair Shores, MI 48081 


Authorized Distributor 
Information Processing Producta Sul 


Circle 235 on inquiry card. 


Atlantic Cabinet Computer Furniture 


A complete range of quality work stations 
designed specifically to house all micro- 
computers. 
Delivered heavily. packed, in self-assembly 
form needing ariy a Phillips screwdriver and 
a few minutes of your time to assemble. 
ai iied from 1” all wood particle 
board surfaced with hard-wearing melamine 
veneer, in Oak or Walnut. 
Dealer and Distributor inquirtes welcome. 
For more information, contact your local 
dealer, write or call Atlantic Cabinet (301) 
223-8900. 


ATLANTIC CABINET CORPORATION 
P.O. Box 100, Williamsport, Maryland 21795 


Сігсіе 40 on inquiry card. 


MEI 


(415) 873-3055 


DYNAMIC RAMs 
4164-150ns, . ... 
4164-200ns ... 
4116-150ns .,. 
4116-200ns .. 


STATIC RAMs 

2016P... sses rios па» 
2016Р-1 , . — 
636P3. o ..... ........ 


2114LC3-200ns , 


EPROMs 

2708.,, tH babar t ot I (шыра 
2716., trte a> 
2715-1 „ае "m 
волаи 
2732-200ns , 
2764.250ns . 
2764-350п5 TERET 
2764-4505 . 
2532-4505 .. 


шт + 4 


Z80 FAMILY... 


CALL FOR WHOLESALE PRICING. 
MORE “i C's” In STOCK 
MINIMUM ORDER: $25.00 


Circle 278 on inquiry card. 


A Spooler that 
will Spoil You 


Addmaster Paper Tape Handler 
with Big New 7/2" Reels 


Optional serial interfaces for RS232C or TTY 
or parallel interface/TTL. X-on/X-off 
capability, bi-directional reading and slew, 
reads 150 CPS, rewinds 300 CPS. Stops on 
character, contains power supply and 
Addmaster Model 601 paper tape reader. 
Sensibly priced. Addmaster Corporation, 
416 Junipero Serra Drive, San Gabriel, CA 
91776. (213) 285-1121. 


Circle 6 0n inquiry card. 


ТТТТТТІТІТІЛТІ ТҮТТТІТІТІТІТ susasuascaaCRRaRSCRGORURERURÓAREA 


"FOR ONLY $129.95 Learn Computing ! 


:From The Ground Up | i. 


ANNOUNCING TWO 


CH EE || NEW TERMINALS 
е * with you, and can expand to 64k - 
s RAM, Microsoft BASIC, Text Edi- > á : 
* tor/Assembler, AUNT Processor, : Smart * Fast e Graphics е Matching Modem and $295 Printer 
Floppy Disks and more. a Netronics announces a state of the art 
in Level E here; но: z breakthrough in terminals, Now at prices you 


Lele ig nat EEE EE lk ya Доба дна 


EXPLORER/85 


Here's the lowcos! way tolearnthe fundamentals of com- 
puting, the all-important basics you'll need more and 
mote as you advance іп computer skills. For just $129.95 
you gel the advanced-design Explorer/@5 motherboard , 

with all the fealures you need (о learn how to write and 
use programs. And il can grow into a system that is a 
match for any personal computer an the market. Look at 
these features: 8085 Centro! Processing Unit, the 
microprocessor "heart" of the Explorer/85. (Join the 
millions who will buy and use the 6080/8085 wa 
alone!). , . Four 8-bit plusone6-hit input/output ports from 
which youcan input andoutpul your programs. as wellas 
control exterior switches, relays, lights. etc. . а cassette 
interface that lets you store and rd oad pie Ou ve 
learned to wrile... deluxe 2.000 hyle operating 
сузірт/тол ог makes t easy tp leq compuling in 
several importan! ways; € [1 allows simpler. faster wril- 

ing and enteringof programs € |t permitsaccess by you 
to all paris of the system so you can check on the status of 
any point in the program ә |! allows tracing each pro. 
gram slep by зер. with provision for displaying all the 
contents of the C PU (registers, flags elc.) 9 ;,. and il 
does much more! 


О Level А ІШЕ kit (Terminal Version) .. $129.95 
plus $3 Pal." 

О Level A kit (Hex Keypad/Display Version) . . $129.95 
plus$3 P&l.* 

LEVEL B .- This "building block" converts the m other- 
board into a two-slot 5100 bus (industry standard ) соп» 
puter, Now уз сап plug in апу of ће hundreds of 5100 
cards availabl 


LEVEL C — Add siill more 
computing power, this build- 
ing block” mounts directly an 


postpaid. 
LEVEL D— When you reachthe point in learning that ге. 
quires more memory, we offer two choices: either add 4k 
of a memory directly on the mutlierboard. or add 16k to 
eae by means of asingle $100 card. our famous 


5100 “JAWS” $249.95. plus $2 PAI" О 64k S100 
“JAWS” , ‚3299.96 plus $2 Pal’. 


LEVEL E— An important “building block:" it activales 
theBk ROM/EPROM spaceon the malherboard. Now just 
plug in our Bk Microsoft BASIC or your own custom 
programs. 

О Level Е Ки... $5.95 pius 50¢ PAI.’ 

Merl BASIC — It's the language: that allows you to 

nglish 10 your computer! If is available three ways: 
2 fk cassetle version of Microsoft BASIC; (requires Level 
В and 12k of RAM minimum: we suggest a 16k S100 
"JAWS" — see above) . . . 364.95 postyairl. 
О 8k ROM version of Microsoft BASIC: {requires Level B 


1. Plug in Netronic's Hex Е пни in ROM 
Koypad/Displa y 5. Aditivo Sin bords 
2 сы Level B In eemvert to fi Adii you osen custo rir- 


tuits (Prototyping area) 
3 "Add 4k RAM 7. Cannect terminal 


a CRT monitor or a TV set (if you have an RF modulator). 


D Hex Keypad/Display kit .,, $89.95 plus $2 P&I.” 


О rASTERM - 64 TERMINAL KIT — Featuneg a 56 vay 
ASSN Кеуіккізі 178 character pel uper and мин case 
Th ohen саире, B baud raies 150 tö 19 200 (кепе petet 
able). Б5222/7 or Z0 МА Gutput 22 аг 64 сһагисын by th 


ane loati Сге ралі wiih 


Detuxs Sjeen Cotine! and è - 
О RF Modulator kit (allows you to use your TV set as a 


Power борбу IIIJ т” м 
pus Жу PA! ° 


О Fan for cabinet! 
plus $1.50 P&I.” 


315.00 


ORDER A SPECIAL-PRICE 


D Beginner Pak (Save $26.00) — You get Level A (Ter- 


Source Listing, and AP-1,5-amp. power supply .. , (Reg. 
5279.95) SPECIAL £219.95 plus $6 Pal." 

О Speciel Microsoft BASIC Pak (Save$103.00) — Yougel 
Levels А (Terminal Version). B. D (4k RAM). E. Bk 
Microsoft in ROM, intel 8085 User Manual. Level A Moni- 
tor Source Listing, and AP-1, 5-amp. power supply 
(Reg. $438.70) SPECIAL $329.95 plus $7 P&l.* 


Starter 8” Disk System - Includes Level A. B floppy disk 
controller, one CDC 8” disk-drive. two-drive cable. two 
$100 connes:lors: just add your own power supplies. 
cabinets and hardware , . i: (Reg. $1065.00) SPECIAL 
$999.95 plus $13 Pal." .D 32k Starter System. $1045.55 
plus $13 P&l.*O 48k ‘Starter Syslem, $1095.95 plus $13 
ркі." О 64k Starlec System, $1145.95 plus $13 P&I." 

D Add to any of above Explorer steel cabinet. AP-1 five 
amp. power supply. Level C with two S100 connectors. 
disk drive cabinet and power supply. two suh-D connec- 
tors for connecting your printer amd terminal ., (Reg. 
$225.95) SPECIAL $199,95 plus $13 PAI‘ 

D Complete 64K System, Wired & Tested .. 
plus $26 P&I.* 


$1650.00 


тш 


can afford, you can go on-IIne with data-bank 
and computer phone-line services. It's all 
yours: ' ‘electronic newspapers,” educational 
services, Dow-Jones stock reports, games, 
recipes, personal computing with any level 
language, program exchanges, electronic bul- 
letin boards ... and more every дау!!! 


Netronicm offers two new terminals. both 
feature a full 56 key/12B character typewriter- 
style keyboard, baud rates to 19.2 kilobaud, a 
rugged steel cabinet and power supply. The 
simplest one, FASTERM-64, is a 16 line by 64 or 32 character per line unit, with a serial 
printer port for making hard copy of all incoming data, and optional provisions for block and 
Suec] charactar graphics. The''smart" version, SMARTERM- 80, faatures either 24 line b y BO 
characters per line or 16 by 40 characters par line, it offers on-screen editing with page ata- 
time printing, 12,000 pixel graphics, line graphics, absolute cursor addressing, underlining, 
reverse video, one-half intensity and much more... simply plug them Into your computer or 
our phone mod em and be on-line instantly. Use your TV set (RF modulator required) or our 
delux green-phosphor monitor pictured above. For hard copy just add our matched printer. 


Price breakthrough!!! Own the FASTERM-64, a complete terminal kit, ready to plug in for 
just $199.95 or order the SMARTERM:-BO kit for just $299.95, (both available wired and tested.) 
Be on-line with the million-dollar computers and data services today ... we even supply the 
necessary subscription forms. 


You get all this in the starting level (Level A) of the талағы. АУЕ а-а bandwidth) 2.5 
12" Video Monilor (10MHz bandwidth) .. $139.95 More good news: All the components in our terminals are available separately (see 
БЕРИ ЕГ for only 9129,95. Incredible! To use. just plus $5 Pal." желі $5 you buy only what va need!!! " yt 
D det ere вурс jower жаға A: 9r ë O DeluxeSteel Cabinetforihe 
keyboard /display ly- aa йе l a ні Sail ...549.95 plus $3 FASTERM-84 .. . DISPLAY FORMAT: 64 of 32 characters/line by 16 lines . .. 96 displayable 


ASCII characters (upper & lower case)... 8 baud rates: 150, 300, 600, 1200, 2 400, 4800, 9600, 
. LINE OUTPUT: Н5232/С or 20 ma curent loop... М DEO OUTPUT: 1У 
P/P (EIA Н5-170). . CURSOR MODES: home à clear screen, erase to end of line, erase Cursor 
line, cursor up & down, auto carriage return/line feed at and of line & auto scroliin 
REVERSE VIDEO ... BLINKING CURSOR ... PARITY: off, even or odd... STOP ВІ 8: 1, 1.5, 

. DATA BITS PER CHARACTER: 5, 6, 7 ога... CHARACTER OUTPUT: 5 by 7 dot ey 
a a 7 Бу 12 cell... PRINTER OUTPUT: prints all incoming data... 1K ON BOARD RAM. 
2K ON BOARD НОМ... CRYSTAL CONTROLLED . _COMPLETE WITH POWER SUPPLY . 


19, 200, (Switch sel.) .. 


О Level B kit . ..$49.95 plus $2 Pal.” L — Л OPTIONAL GRAPHICS MODE: includes 34 Greek & math characters plus 30 special graphics 
О 5100 са. connectors (Iwo на. . 54,85 each, БАР ORER/85 PAK — THERE'S characters... ASCII ENCODED KETBOARD: 56 key/128 characters. 
postpaid. ONE FOR EVERY NEED. SMARTERM-BO ... DISPLAY FORMAT: 80 characters by 24 lines or 40 characters by 16 lines 


128 displayable ASCII characters (upper & lower case) 8 baud rates: 110, 300, 600, 1200, 2400, 
4800, 9600, 19, 200... LINE OUTP P RS232/C or 20 ma current loop... VIDEO OUTPUT: 1V 
рр (EIA RS-170}... EDITING FEATURES: insert/delete line, insert/delete character, tor- 


the motherboard and expands A minal Version) with Мопйог Source listing ($25 value) ward/back tab ... LINE OR PAGE TRANSMIT ... PAGE PRINT FUNCTION ... CURSOR POSI- 

the $100 bus to six slols. AP-1. 5-amp. power supply. Intel 8085 Users Manual . . TIONING: up, down, right, left, plus absolute cursor positioning with read back... VISUAL 

О Level C kit. . .$39.95 phus $2 (Кең. $199.95) SPECIAL $169.95 plus $4 Pal. ATTRIBUTES: underline, blink, reverse video, half intensity, & blank... GRAPHICS: 12,000 
Al.” a y eme] den Fgh 553.40) — You of ^ pixel resolution block plus line graphics ... ON-SCREEN PARITY INDICATOR .. . PARITY: aff, 

П 5100 bus connectors (five iak ben ad A DR, Mission] emn ТЕҢ, ead even or odd... STOP BITS: 110 baud 2. all others 1... CHAR. OUTPUT: 7 by 11 character in 

required)... 84.85 each. ae con йі i а 9 by 12 block... PRINTER OUTPUT... 60 OR 50 Hz VERTICAL REFRESH ... BLINKING 


BLOCK CURSOR... CRYSTAL CONTROLLED . 
KEYBOARD: 56 key/128 character . 


. 2K ON BOARD RAM .. . ASCII ENCODED 
а" .. 4K ON BOARD ROM ... COMPLETE WITH POWER 


TELEPHONE MODEM 103 O/A ... FULL DUPLEX, FCC APPROVED ... DATA RATE: 300 baud 
. INTERFACE: Н5232/С and TTY... CONTROLS: talk/data switch (no need to connect and 
disconnect phone), originate/answer switch on rear panel... NO POWER SUPPLY RE- 


Level D kit: (CHECK ONE). . . 4kon-board. 99:95 add a noc, Version Text Editor/Assembler (Requi QUIRED. 
Age Pall: C] 16k 5100 "JAWS... $148.85 plus 52 levels B and D or 5100 Memory). . 399.95 plus $2 РА". ASCII KEYBOARD ASCII-3 ... 56 KEY/128 CHARACTER ASCII E - 
P&I*:C] 32k S100"]AWS" . . . $199.95 plus $2 РАІ" Y EN CODED... UPPER & LOWER CASE. =— 


.. FULLY DEBOUNCED.,., ы ai 
2 KEY ROLLOVER... POS OR NEG LOGIC WITH POS STROBE.. Ar 
REQUIRES +5 & -12V DC (SUPPLIED FROM VIDEO BOARDS) 

PRINTER COMET I... SERIAL VO TO 9600 BAUD ... 80 


CHARACTER COLUMN р COMPRESSED)... +0" ‘TRACTOR FEED т 
_. UPPER/LOWER CASE ... INDUSTRY STANDARD RIBBONS... 

4 CHARACTER SIZES...9 BY 7 DOT MATRIX... BI-DIRECTIONAL 

PRINTING 


Continental U.S.A. Credit Card Buyers Outside Connecticut 


CALL TOLL FREE 800-243-7428 


в & level E and 4k RAM: just plug inloyourlevelEsockets. [у ; $ * 

Special! C lete Business Soft Pak (S К, 
H Senet er Кее» URAM pxpanicm ora 16k Bee АҒА; Da CP /M 2:2 Micron! BASIC CUR To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375 
jd О Disk version of Microsoft BASIC: (requires Level В, Ledger. Accounts Receivable, Accounts Payable, Payroll 


32k of RAM. floppy disk controller. 8” floppy disk drive 
г. 8325 postpaid. — | 


Р TEXT EDITOR/ASSEMBLER — The editor/assembler 
isa software tool (a program) design edto ie task 
B of writing programs. As your nues become longer 
8 and more complex. the assi^mbler can save you many 
E hours of programming time. This software includes an 
editor program that enlersthe programs you write, makes 
changes. and saves the programson cassettes. The assem- 
hler perfarms the clerical iask of translating symbolic 
code inta Ihe compuler-readahle object code. The editor/ 
assembler program is availahle either in casseite or a 
ROM version. 
Oo miis pie diet (Cassetle version: requires Level 
"B" and Bk (min.) of RAM — we susgest 16k "IAWS" — 
see above)... 559,96 plus $2 PAL." 
П Editar/Assembler (ROM version supplied on an S100 
card: requires level B and 4k RAM (min ) — we suggest 
either Level Dor 16k "JAWS") .599.85 plus 52 Pal * 


8" FLOPPY DISK — A remarkahle "building block." 
Add our 8" floppy disk when you need faster operation. 
More convenient program Hm perbaps а business ap- 
plication, and access to the literally Ihousands of programs 
and program languages available today, You simply plug 
them into your Explozer/BS disk system — it accepts a 


Package... (Reg. $1325) SPECIAL$699.95 postpaid. 


“Рв! stands for “Postage & insurance." For Canadian pr- 


ders, double this mount, 


Continental] Credit Card Buyers Outside Conneclicul: 


TO ORDER 
Call Toll Free: 
800-243-7428 


To Order From Connecticut, 
or For Technical Assistance, 
Call (203) 354-9375 


CP/M is a reg. trademark of Digtal Research 


(Clip und muil entire od) 


NETRONICS R&D LTD. пер. 
333 Litchfield Road, New Milford, CT 06776 


Please send the items checked below: 


ПІ COMPLETE FASTERM-64 TERMINAL (includes FASTVID-64 video board 

ASCII-3 keyboard, steel cabinet and pee supply)... kit $199.95 plus $3 P&! 

... Wired & tested $249.95 plus $3 P&! ... graphics option: add $19.95 to 

each of above 

O COMPLETE SMARTERM-BO TERMINAL (includes SMARTVID-BO video 

board, ASCII-3 keyboard, steel cabinet and oS i supply)... kit $299.95 plus 

$3 Ра... wired and tested $369.95 plus $3 P 

O FASTVID-64 VIDEO BOARD Ires +5 С "2v ... КИ $99.95 plus $3 

P&l... graphics option add $19. .. Wired & tested $129.95 plus $3 P&l... 
ufras +5 & +/-12V DC)... kit $199.95 


graphics option add $19.95  . 

MARTVID-80 VIDEO BOARD ( 

plus $3 РАІ... wired & tested $249.95 plus $3 P&I 

О DELUXE STEEL TERMINAL CABINET . .. $19.95 plus $3 P&I 

О ASCII-3 KEYBOARD (requires E & -12VDC) ... kit $69.95 plus $3 P&l... 
wired and tested $89.95 plus $3 P 


п 
» 
a 
в 
Е 
a 
п 
Е 
в 
Е 
в 
Е 
в 
в 
В 
È 
N 
» 
» 
® IBM-formatted СРАМ rograms. SEND ME THE ITEMS CHECKED ABOVE [1 POWER SUPPLY (powers Ке А keyboard & video boards) ... kit only 
m О 8" Floppy Disk Drive. . . $499.95 plus $12 Pal.” Tolal Enclosed (Conn. Residents add sales tax): §__ $19.95 plus $2 P&l 
ж 0 Floppy Controller Card... steams pluss? PAL? Paid by C] ZENITH VIDEO MONITOR (high resolution green phosphor) ... wired & 
а $3 Pal.” - " О Personal Check О Cashier's Check/Money Order tested $149.95 plua $6 Pal 
E D Drive Cables (set up for two drives] .. . $25.00 plus C] TELEPHONE MODEM MODEL 103 O/A ... wired & tested $189.95 plus $3 
E C CP/M 2.2 Disk Operating System: Includes Text С У9Л MASTERCARD(QenkNo | C DOT MATRIX PRINTER Comet I төд & tested $299.95 plus $10 P&I 
в t | omet |... wire este .95 plus 
е that give your Explores access Perens ef existing Асо Nex Exp. Date — О RF MODULATOR MOD RF-1 ... kit only $8.95 plus $1 Рё! 
ac programs . . . $150.00 postpaid. О 3FT-25 LEAD MODEM/TERMINAL OR PRINTER/TERMINAL CONNECTOR 
$ NEED A POWER SUPPLY? Consider our AP-1, It can CABLE ... $14.95 ea plus $2 Pal 
@ supply all the power you need for a fully expanded Ex- Signature 
1 Pias he АР йз тешу шо he айга Ex plor For Canadian orders, double the postage . Conn. res. add sales tax. 
1 [see ini Moma 
a АЕ wer Suppl kt (у, @ 5 amps) іп deluxe steel а) Tot al En closed $ 
8 NEED A TERMINAL? We i Address > LJ Personal Check C) Cashier's Check/Money Order 
а pensive one is our Hex á О VISA O MasterCard (Bank No. ) 
- ey pad/Display kit that dis © Си Acct. Мо. Ехр. Date 
5 pa the Ji ionian E ы 
Culalar reen € E А 
" dle chaicd tb our ASCII К аза" | Sa Signature 
E Kat can be ed wik eher M ЕНГ! wan 
ress 
ETRONICS Research& DevelopmentLtd. City State Zip 


333 Litchfield Road, New Milford, CT 06776 
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SPECIAL OFFER 


$1295.00 

Complete System With Netwarking Capability. 
• 7 slots S-100 BUS «Powersupply • Cables &fans 
e CP/M 2.2 software е 280А CPU. 64KB memory & 
floppy disc controller. Runs CP/M and TurboDos. 
master/slava. 
e With 2 floppy disks, double/double, 3.2MB 

assembled & tested 2349.00 
ә System w/20MB winchester and опе 

floppy $3995.00 
e Okidata Printer 82A with tractor feed 5469.00 
е ADDS Viewpoint Al w/green screen 8505.00 


*"VISA/MASTER CHARGE" 
Call Now — Reserve Your System 


ADVANCED COMP. TECH. 
SAN DIEGO, CA (619).571-2746 


Circle 509 on inquiry card. 


ACTION PARTY GAME! 


71136605 


2 
түр STATE 


CES Қ неше TENN 


New Sources of S-100 Buss 
Mainframes & Disk 
Enclosures 


Power Regulation 
meeting previous standards 


Ann Arbor Terminals 


60 Lines Display 
48 Programmable Keys 
1,499 prepaid 


CALL FOR PRICES 
MICRO MIDWEST 
10205 W. 69 TERR. 
MERRIAM, KS. 66203 
913-362-3462 


Circle 261 on inquiry card. 


« Epson RN 
“Giveaway” 


Epson MX70/80 Cartridges 


%600ҒАСН 


Reloads $2.50 each Min. 12 
$30.00 a Doz. of Same Color 


Cartridges and Reloads Available 
In Black, Red, Green, Blue, Brown 


B.T. Enterprises 
Dept. 15A 

108 Carlough Rd. 
Bohemia. N.Y. 11716 


Quy Toll Free m; NYS {гг Call 
800-645-1165 ШЫНЫҢ 415.567-8155 
Prices Subject ін Change 
NYS Residents Add Тах Acc 52 00 Sruipping & Наванд 
B) Enteiuses is 4 divisi Ot Br Tech Enterguses Inc 


Circle 35 on Inquiry card. 


8086 SOURCE CODE 


—CSE: A full-screen editor written in C 

е Powerful command set includes cursor control, 
find/reptace, block move, file inclusion, and nested 
macro commands 

» Installation program allows easy customization for most 
popular terminals 

e Requires 64K СР/М-867 or equivalent MP/M-B6 

» Available soon for CP/M 2.2!, MS-DOS!, and ІВМ PC 

е Includes manual and complete C source code 

• Available in 8" SSSD format 

* $60.00, including UPS 


—SIMBO: An 8080 simulator for the 8086/8088 —— 

е Run CP/M object code (.COM files) оп any СР/М-86 or 
МР/М-86 system : ASM, DDT, dhase Il, C/80, MBASIC?, 
etc. 

» Retain applications software when upgrading from 
CP/M to CP/M-86 

« Develop and debug CP/M software on CP/M-B6 

“ Requires less than BK overhead 

e ТРА сап be up to 61K 

» Traps all BDOS and BIOS calls and executes them at full 
8086/8088 processor speed 

е 1/310 1/10 as fast as а 5 Mhz 8085 (NOT RECOM- 
MENDED for highly interactive programs such as 
Wordstar*, or very large, slow interpreted BASIC 
progams) 

• includes manual and ASM-86 source code 

» Available in 8" SSSO format 

ғ $50.00, including UPS 


Both CSE and 5:М80 for $90.00 


NORTHWEST MICROSYSTEM DESIGN 
Р.О. Вох 10853 = Eugene, OR 97401 
(503) 689-7010 


"rn, gial Rescarch; Am, Microsoft: tm, Ashton-Tate; ‘tm, Micropro 


HAVE YOU HEARD ABOUT 
THE FROB™ 


The Game Development System 
For the Atari® VCS™ 
Now Available for 
the Atari 5200 HES™ 


It allows just about anyone the 
opportunity to design home video 
cartridges tor the Atari game consoles. 


The Miracle of Creation E 
Can be Yours” 


Call: 408-429-1552 
or write:-Frobco P.O. Box 2780 
Santa Cruz, СА ^5063 


Circle 316 on Inquiry card. 


ELECTRONIC 
COMPONENTS 


MOUSER ~= 
ELECTRONICS 


MANUFACTURERS OF QUALITY 
ELECTRONIC COMPONENTS 


WE STOCK Wheat We Ceateleg | 


MOUSER ELECTRONICS 
11433 WOODSIDE AVE. SANTEE. CA 92071 
PHONE: {619} 449-2222 TWX: 910 ~ 331-1175 


Circle 282 on inquiry card. 


Verbatim 
flexible disks 


Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. 


PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San LuisObispo, CA 
93401. In Cal. call 
(B00) 592-5935 or 
(805) 543-1037. 


IBM Bisync for Your Applell 


Now your Apple II can operate as an 
IBM 2780/3780 terminal. Send local 
Apple files to corporate data centers, 
and download needed files from main- 
frame databases. Works with Apple 
DOS files. 


Ergolinx 2780/3780 extends 
Applesoft basic with special commands. 
And Ergolinx comes with complete. 
ready to run, file transfer programs 


using these commands. Use these pro- 
grams as supplied, copy and modify 
them. or create new programs to mcet 
your unique requirements. Circuit 
board. programs and manual for $850. 
Call or write for details. 


Ergonomic Software 
P.O. Box K, New York, МҮ 10028 
212 427-2373 


Dealer/Rep inquiries invited. 

Apple is a trademark of Apple Computer Inc. 

IBM is a trademark of IBM Corporation. 

Ergolinx is a trademark of Ergonomic Software Inc. 


Circle 169 on inquiry card. 


We Have It!. . At the best prices. 


Call For Super Value 


On S-100 System With 
Dbi. Dens. 8" Drives ! 


INTERTEC SUPERBRAIN II 
Free! MicroSoft Basic 80 


Self-contaned computer with iual disks and 
‘two RS232C ports Complete with СР M 2.2 
oj ғ КӨШ AMEN $2099 
ға: ТМ ТТГ” $2495 
КАК Pv $2949 
10 Meg. DDS Hard Disk... . $2995 
VIDEO TERMINALS 
SOROC 10 130. 595 
SOROCA ТЗБ,.......... 749 
SOROC 10 135G x 799 
SOROC IQ 140 1149 
HAZELTINE ESPRIT. ,,, m vs. GACL 
ЕРА uum d road - ad сыз à oos GALL 
1420. " ve TARE 
1500. ... М „CALL 
1510. е —— A CALL 
1520. e" . CALL 
TELEVIDEO 910C 5 CALL 
SNC... я 3 , CALL 
920C . ; Р , , CALL 
925C .. "v пи CALL 
i „т... aww, GALL 
TEXAS INST. 940 BASIC... .--..--.- МӘЗ 
940 Package. . ...... . s. 2079 
745 Portable Terminal, ? aia. 1399 
745 Portable Terminal w/U‘L‘Case. 1495 
ІМТЕНТЕС IN TERTUBE III 749 
ZENITH Z- 19 : 729 
PRINTERS 
ANADEX DP-SO000 A/01A ......,.... $1379 
[БРАЗЕ ТД е ne - . 1459 
PAPER TIGER IDS 445G...... Special! 599 


PRISM PRINTER IDS-80, w/ocolor... Call 
OS BU WAGBINE. ck воа васса ‘Gall 
IDS-132, w/color.., ... . 1695 

МЕС 3510. по я5232С 35 CPS. . New Low, $1699 

NEC 3530, RO. Centr Inter. 35CPS. . Special, 1859 

NEC 7710. RORS232C 55CPS.... ....... 2395 

МЕС 7720. коя, А5232С 55CPS. ,.,., . 2999 

NEC 7730, RO. Centr Inter. 55СР5,,,,..., 2395 

QUME Sprint 9/45 

Ltd or Full, 45 CPS, RS232C. a. 

C.ITOH Pro Writer, Parallel... . 

Serial and Parallel . . 


Only 2049 
ren 549 
saus лас фи 649 


DIABLO 630 RO Rs232C. 55СР5.,,...... 2299 
CENTRONICS 730-1, Parallel, , , 349 
737-3, В5232С. sala ise: атан ЖҮЗ 
704-11, Parallel. ,....... не ое. 1698 
LU LM o ————— ар ТШ 


1226, Parallel, 120СР5.,,.,.-.... — 949 


EPSON 
NN... oe 489 
МХВ80ОРТ.......„............... e 589 
МК ФЕТ дшше. уу ааа o боиы 789 
RS232 Serial Interface..........., 65 
RS232/2K Bufferlnterface. . ., . 125 
Graltrax iL... ace cea а MN ee iie 90 


Apple Printer іптегізсе..,.,,..,,... 75 

71810 Basic, ВҢ5$232С............... 1349 
810 Basic, RS232C В Parallel....,,. 1395 
810 w/full ASCII, vertical forms 


control compressed print, .,,,... 1599 
820Н0, Иавіб-..а-%%....---..2.. 1045 
820 KSR, Вавіс........... nanena TODA 


MIinilVlicroMart,Inc. 


943 W. Genesee St. 
P.O. Box 2991 B 
Syracuse, New York 13220 


Circle 277 on inquiry card. 


OKIDATA Microline 80. в... а 1. 359 


Tractor feed option. .. í 50 
Microline82A.. . . .. .. ... 479 
Microline 8ЗА............ ско 2780 
Microline BA PARALLEL. p ....... .. 1149 
Microline B4 SERIAL. „nsus .......... 1249 
MONITORS 
ZENITH-ZYM-121, 12" Green Phos.,.. $125 
AMDEK 100, ТД... om eus NEW LOW, 99 


100G, 12” Green Phosphor ., ...... 149 
300, 12" Green Phos., Hi. Res..... . 199 
Color Е: ОЧРА ын в 0 «е 859 
Color Il, 13", R.G.B. H Res b.e cts 799 
Apple adapt. far ВЕС: В. ..8-... 159 
BMC -12A, 12” Gr. Phos., .... New Low 99 


NorthStar 


Call For Prices 


FLOPPY DISK SYSTEMS 
MORROW DESIGNS 


Discus 2D, single drive DD. «43а 9899" 
Dual Discus 2D, dual drive DD... 1549* 
Discus 2 + 2, double sided DD.,.... 1239* 
Dual Discus 2-2. ........«к.-ж-.. 2139 
Dual DMA Discus 20.,........... 1619* 


HARD DISK SUBSYSTEMS 
MORROW DESIGNS 


Discus M-5 5Meg.... New Low $1559* 
Discus М-10 10 Мед. , , wa: 3095F 
Discus M-26, 26 Meg. ,....,.. 3795" 
CORVUS 5Meg..,..=.= += ssa: 2699 
10 Meg 4 4245 
ДОЛИ... ан Metron ср s 5095 
iiir SP: Ass. а ра Puis v 1695 
MEG енн Ене BOLNE: 1949 
ТИН. TR TEN .... 2799 


INTERTEC 10 Meg. ...... . SPECIAL $2995 
*includes CP/M" 2.2 апа Microsoft Basic. 


FLOPPY DISK CONTROLLER 


BOARDS 
CROMEMCO I6ROC Г70............... i $499 
NORTH STAR DD., ta no ieies ov. 479 


MORROW Disk Jockey 2D, ABT. .. 329 
INTERSYSTEMS, FDC-2, АВТ... ... 439 
TARBELL DD, АВТ... O—— ай. ӨЙ 
SYSTEMS GROUP DD DMA.. ., ... 439 


ESCON CONVERSION FOR 
IBM SELECTRIC 
Complete with microprocessor controller and 
power supply. Factory built. User installs 
solenoid assembly or it can be done at 
ESCON Factory. 


RS232 Serial & Parallel............... $534 
Cable for above...,,,..... Meth aka, ee 
PROM PROGRAMMERS 
ТЕШИ, Кис оказа оола ы 5152 
ЧЭ РЕТ. Аат. uuu. AED 
MODEMS 
NOVATION CAT Acoustic Modem.,... $149 

D-Cat Direct Connect (300 Baud).... 185 
AUTOCAT AutoAnswer....... ... 219 
AMPLE САТ 1. resa ans в телба 329 
D—CAT (1200) Baud.............. 599 
103 JLP Auto Answer .............. 219 
DC HAYES MICROMODEM It (Apple)., 339 
Smart Modem (300 Baud)........... 239 
Smart Modem (1200 Baud). .......... 595 


Potomac Micro Magic (5 100)....... 339 


(315) 422-4467 S. 


TWX 710-542-0431 


CALIFORNIA COMPUTER 


SYSTEMS 
280 CPU Board 5 $269 
Disk Controller 2422, wiCP M 359 
16K Static, АВТ, а> 259 
32K Static, АВТ Р 399 
64K Dynamic RAM 332 
System 2210 уу/бақ, СР М 2 2 1895 
CPU BOARDS 
(assembled unless noted) 

NORTHSTAR Z-80A IZPB-A/A). $269 
INTERSYSTEMS (MPU-80) ." 349 
SSM СВТ 8080, АВТ, . T 214 

CB2, 7-80, A&T.. — қ 289 

5 E. 0D . „на заа 219 
SYSTFMS GROUPZ B0 мч + О 419 

MEMORY BOARDS 

NORTHSTAR 16K RAM.,... à $199 
HRAM 64К.,.,.......,.,.. 589 
HRAM 32K.. . 4 абай ызга. RR cO АЛО. 
CROMEMCO 16KZ . ......... 419 
CROMEMCO 6АҚ2...,,............ 595 


MEMORY MERCHANT 
16K Static, 4MHz. 
64K Static, 4MHz. 

SYSTEMS GROUP 

(Measurement Systims Фр Соор 


———  ÁMÁÓ C 
ъ=» eee та 549 


DM4800 48K Board. , .... .. „ч 499 
DMs400 64K Board... ...-.... - .. 529 
DMB6400 64K Board.. aasa .... ... 595. 
GODBOUT (AGT) 
"auo is bt mg EE E е deena 5:3 $$249 
CPU 8085 688.,,..... ыы sao. 399 
ПЕ МОО ЛА отла РЕ: 
NAM МОЙ... canis агаа е еа — MI 
RAM21.. боди OT URN 
lug —— АІ 
Weriduer d ceu qas оа оа а on 215 
ГО БК Ж; сызды e aaa teg ЕП 
System "Support |х aa ie мө 335 


Enclosure 2{Ое5кК)...,._........,.„._ 699 
Enclosure 2 (Rack). ,,,.........,.. 759 


VIDEO BOARDS 1/0 Mapped 
SOM VE DUCI т РОЧОТИ 169 


VB2 1/0, АВТ, eee ЖЕТ 
MEMORY MAPPED 

VBIC, 16x64, Kit. m .-.. 162 

VBIC, 16x64, AGT..,.. "UTE ОЕ 


VB3, 80 Char, AMHz, Kit... . T 359 
VB3, 80 Char. AMHz, АВТ...,, ... 419 


APPLE BOARDS 


CALIFORNIA COMPUTER 
7710A Asynchronous Ser Interface. „. $139 
7712А Synchronous Ser. Interface, 149 
7424A Calender Сіоск.............. 99 


7728A Centronics Printer Interface... 99 


MicroPro WordStar, 
SpellStar, MailMerge. 


ust за “Special, $399-- 


(popular formats only} 


—Limited Supply, Limited Time— 


MicroPro DataStar, CalcStar, 
SuperSort. uist, $895 опу $399 


(popular formats only) 
SuperCalc,. . $179 
—Limited Supply, Limited Time— 


(popular formats only) 


out notice. Advertised prices reflect a 296 
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change. All offers subject to withdraw! with- 
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ENTERING INTO А 
MARKET OVER 263000000 
PEOPLE 

We translate to Spanish 


*PROGRAMS 

STITEES 

*BOOKS 

*BOOKLETS 

*SOFTW ARE 
*OPERATING SYSTEMS 
RPG — PASCAL 

— ADVANCED BASIC 


* General Ledger; Inventory; 
*Lists and so forth. 


Sra. MARISELA BASTARDO 
CARRERA 9 %27-А 
MATURIN 6201 

MONAGAS VENEZUELA 
TEL 091-24710 


Circle 513 оп Inquiry card. 


Good news for 
TeleVideo® users! 


Two new programs that teach your 
TeleVideo terminal and computer to 
be all they can be. 

OneTime-Set- Customizes your TeleVideo950 
keyboard and terminal, or the 800 series Tele- 
Video compuiers. Programs all function keys, 
teaches them to do all that they're capable of 
doing - automatically - every time you boot 


Works on any CP/M: compatible operating | 


systems. 


TV-Security - Sets up a sophisticated but 
easy-to-use security and menu system for 
your TeleVideo computer. Separately secures 
your system, applications, and commands. 
OneTime-Set .. . 

TV-Security.... С: 
тоо ОИНИ РЕРНИ 
Note: Both programs are from the creators of 
Informa X` - the first multi-user, multi-tasking. 
mult-processing database management system 
that was created from the ground up. 


See our other ad on pages 336, 337 
CP М: is a reg tractemark of Оа! Research inc 


: ae 
abacus data, inc. ше 


1920 San Marco Boulevard 
Jacksonville, Florida 32207 AL. 
1-800-874-8555 Іп Florida 904-398-8547 


Circle 510 on inquiry card. 


maxell. 


Floppy Disks 
SAVE 40% "ier 


5 Va 77 Spe city soft, Price/10 


Far 16 sactar ЕТЕ 


М01 ог MH1 55/00 ікті 
МОВ or MH? DSIDD ................... 47 
MD1-DDM SS/QD/96 TP1 


8’ 3 specity soft 


ог 32 sector 
FD1 or FH1 56/00 
ҒО2 or FH2 05/00 


— VISA — MC — COD 
(33) ұй 7780 ADD $2 SHIPPING 


LYBEN COMPUTER SYSTEMS 


27204 Harper Ave. 
St. Clair Shores, МІ 48081 


Circle 236 on inquiry card. 


DOUBLE DENSITY 
FOR THE 4FDC!!! 


The FOCX4 Double Овгэйу Upgrade Board installs on your 4FDC single 
density disk controllate board in seconds and doubles your desk storage ft 
you have 3 sengiedensrty Cromarmeco sysiem you B wart ап FOCX4 
Some fevtures of the РОСХА sro: 


“ Analog Phase Locked Loop data separator 

* WntaPracompensation Allows reliable Double Density operation with 
Рағ6с1277 and Shugartiype8” drives 

» Works with CDOS, CP/M. and CROMIX 

• Reads, Wrees and Formats double density, single density, 5" and B" 
disks Densmes and sizes ma y be mixed 

ә |nstalis in seconds Just unplug two chips from the АҒОС and ріш) the 
FDCXA into the two vacated sockets One solder joint complatus instil» 
поп for use wrth 87 dives Мо soldering at efl is requied й the ҒОСХ4 
wil hausedexclusreely with 5" drives 

е Presenüy being used by Government agencies, Universes. Hospitals, 
large corporations, andsmall businesses 

* No Rssk 15 day Trial Period 


Prce 15 $229 95 inching sipping С О О зз гүліне in the USA Саш 
residents inciude 6% sales ta» Wris or Call for further «лісетаиоп 


JVB ELECTRONICS 
1601 Fulton Ave. Suite 1 
Sacramento, CA 95825 
(916! 483-0709 


COGS i ТЕГЛИ ме TM'sof Liomenco CP Mea TM ot Denat Reseerch 


Circle 222 on Inquiry card. 


| WILL BEAT ANY COMPETITOR & PRICE 
PROVIDED IT IS NOT BELOW MY COST. 
TRY TO BEAT THESE IC PRICES: 


DYNAMIC RAM 
64K 200 ns 
64K 150 ns 
16K 150 ns 


EPROM 
2764 250 ns 
2732 450 ns 
2716 450 ns 
2532 450 ns 


STATIC RAM 
6116P-3 150 ns 
6116LP-3 150 ns 
2114 200 ns 


MasterCard VISA or UPS CASH COO 
All Prime Paris 


MICROPROCESSORS UNLIMITED 
24 000 South Росла Ave 
BEGGS. Ок 74421 
(918) 267-4796 


Prem puted in change Cad іу атыр D'ICI. GUDARI M ds Qf (ates 
Shape B таце агас maba Day" discount ances show 


Circle 271 on Inquiry card. 


EPROMS 


2708 2716 , 2516 
2732 `’ 2532 | 2765 
4116 4164 6116 


Large quantity 745/741.5 


HANDWELL CORP. 
(415) 962-9265 
4962 E] Camino Real, 7119 
Los Altos, CA 94022 


WHOLESALE — RETAIL 


Circle 186 on inquiry card. 


* 


MICRO-USERS: 
PUBLICATION EXPLOSION 
BUGGING YOU? 


Now, up-to-date abstracts of fea- 

tures, hardware/software, book 

reviews, programs, etc. from pop- ! 
ular micro publications. 


Search and select YOUR topics of 
interest. Subscribe to: 


Deck 


Journal of Micro Abstracts 


$30.00 / 12 months 


Send check/MO, name & address to: 


Peek 


B. Skovronek, Ed. 
88 Moraine Road 
Morris Plains, NJ. 07950 
Systems, business, utility, education, home, 
technical, and occasionally, games. 
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Circle 145 on Inquiry card. 


Four [as in Quad] Function 
IBM PC Board 


» Up to 256KB of Parity Memory 

е Async Communication Port 

* Clock-Calendar with Battery Back-up 

е Allows Full | Megabyte Addressing 

• One Year Warranty 

“ Parallel Port can be added for an extra 550 

* Free Software — Super Disk and Super Spooler 


ORDER  64K.. 5359) 
TOLL FREE 


FREE SHIPPING 256K ....... 


(800) 531-5475 {if outside of Texas) 
(512) 250-1523 jit in Texas 
CompuAdd Corp. 


13010 Research Blvd. No. 21В 
Austin, Texas 78750 


Circle 94 on Inquiry card. 


wabash 


diskettes = 
$1.39 each! 


Now...Get High Quality at a Low Price 

Wabash means quality products that you can depend on. 
For over 16 years, Wabash has been making high quality 
computer products. Wabash diskettes are made to provide 
error-free performance on your computer system. Every 
Wabash diskette is individually tested and is 100% certified 
to insure premium performance. 


Why Wabash is Special 

The quality of Wabash diskettes is stressed throughout 
the entire manufacturing process. After coating, all Wabash 
diskettes go through a unique burnishing process that 
gives each diskette a mirror-mooth appearance. Wabash 
then carefully applies a lubricant that is specially form- 
ulated to increase diskette life. This saves you money, 
since your discs may last longer. It also assists your disk 
drives in maintaining constant speed which can reduce 
read and write errors. 


Special Seal...Helps Prevent Contamination 
Tokeepoutforeign particles, aunique heat sealbondsthe 
jacket and liner together. A special thermal seal which 
avoids contamination from adhesives, is then usedtofold 
and seal the jacket. This results in outstanding perfor- 
mance and true reliability. Wabash then packages each 
diskette, (except bulk pack) in a super strong and tear 
resistant Tyvek? evelope. The final Wabash product is 
then shrink-wrapped to insure cleanliness and reduce 
contamination during shipment. 


Each Diskette is 10096 Critically Tested 

Since each step in the Wabash diskette manufacturing 
process is subjectto strict quality control procedures, you 
can be sure Wabash diskettes will perform for you. And 
every Wabash diskette meets the ultra-high standards of 
ANSI, ECMA, IBM and ISO in addition to the many critical 
quality control tests performed by Wabash. Wabash does 
all of this testing to provide you with consistently high 
quality diskettes. Reliability and data integrity — that's 
what Wabash quality is all about. 


Flexible Disc Quantity Discounts Available 

Wabash diskettes are packed 10 discs to a carton and 10 
cartons to a case. The economy bulk pack is packaged 
100 discs to a case without envelopes or labels. Please 
order only in increments of 100 units for quantity 100 
pricing. With the exception of bulk pack, we are also 
willing to accommodate your smaller orders. Quantities 
less than 100 units are available in increments of 10 units 
at a 1096 surcharge. Quantity discounts are also avail- 
able. Order 500 or more discs at the same time and deduct 
196; 1,000 or more saves you 296; 2,000 or more saves you 
396; 5,000 or more saves you 496; 10,000 or more saves 
you 596; 25,000 or more saves you 696; 50,000 or more 
saves you 796 and 100,000 or more discs earns you an 896 
discount off our super low quantity 100 price. Almost all 
Wabash diskettes areimmediately available from CE. Our 
warehouse facilities are equipped to help us getyouthe 
quality product you need, when you need it. If you need 
further assistance to find the flexible disc that's right for 
you, call the Wabash diskette compatibility hotline. Dial 
toll-free 800-323-9868 and ask for your compatibility 
representative. In Illinois or outside the United States dial 
312-593-6363 between 9 AM to 4 PM Central Time. 


Circle 87 on inquiry card. 


CE quant. 


SAVE ON WABASH DISKETTES 100 price 
Product Description Part 3t per disc ($) 
8" SSSD IBM Compatible (128 B/S, 26 Sectors) F111 1.99 
8" Same as above, but bulk pack w/o envelope Е111В 1.79 
8" SSSD Shugart Compatible, 32 Hard Sector F31A 1.99 
8" SSDD ІВМ Compatible (128 B/S, 26 Sectors) F131 2.49 
8“ DSDD Soft Sector (Unformatted) F14A 3.19 
8" DSDD Soft Sector (256 B/S, 2 6 Sectors) F144 3.19 
8" DSDD Soft Sector (512 B/S, 15 Sectors) F145 3. 19 
8" 0500 Soft Sector (1024 B/S, 8 Sectors) F147 3.19 
5'4" SSSD Soft Sector w/Hub Ring M11A 1.59 
5%” Same as above, but bulk pack w/o envelope М11АВ 1.39 
5V4" 5550 10 Hard Sector w/Hub Ring МАЛА 1:59 
5%” 5550 16 Hard Sector w/Hub Ring M51A 1,59 
5v" SSDD Lanier No-problem compatible M51F 2.99 
5%" SSDD Soft Sector w/Hub Ring M13A 1.89 
5%” Same as above, but bulk pack w/o envelope М1ЗАВ 1.69 
5/4" SSDD Soft Sector Flippy Disk (usebothsides) M18A 2.79 
5/4," SSDD 10 Hard Sector w/Hub Ring M43A 1.89 
5%" SSDD 16 Hard Sector w/Hub Ring M53A 1.89 
5%” DSDD Soft Sector w/Hub Ring M14A 2.70 
5%” DSDD 10 Hard Sector w/Hub Ring M44A 2.79 
5%” 0500 16 Hard Sector w/Hub Ring M54A 2.79 
5%" SSQD Soft Sector w/Hub Ring (96 ТР!) М15А 2.69 
5'4" DSQD Soft Sector w/Hub Ring (96 ТР!) M16A 3.79 


SSSD = Single Sided Single Density; SSDD = Single Sided Double Density; 
DSDD = Double Sided Double Density; SSQD = Single Sided Quad Density; 
DSQD = Double Sided Quad Density: TP! = Tracks per inch. 

Buy with Confidence 

To get the fastest delivery from CE of your Wabash computer 
products, send or phone your order directly to our Computer 
Products Division. Be sure to calculate your price using the CE 
prices in this ad. Michigan residents please add 496 sales tax or 
supply your tax I.D. number. Written purchase orders аге accep- 
ted from approved government agencies and most well rated 
firms at a 3096 surcharge for net 30 billing. All sales are subject to 
availability, acceptance and verification. All salesare final. Prices, 
terms and specifications are subject to change without notice. All 
prices are in U.S. dollars. Out of stock items will be placed on 
backorder automatically unless CE is instructed differently. Min- 
imum prepaid order $50.00. Minimum purchase order $200.00. 
International orders are invited with a $20.00 surcharge for 
special handling in addition to shipping charges. All shipments 
are F.O.B. Ann Arbor, Michigan. No COD's please. Non-certified 
and foreign checks require bank clearance. 

For shipping charges add $8.00 per case or partial-case of 
100 8-inch discs or $6.00 per case or partial-case of 100 5%-inch 
mini-discs for U.P.S. ground shipping and handling in the con- 
tinental United States. 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48 106 U.S.A. If you have a Master Card 
or Visa card, you may call and place a credit card order. Order 
toll-free in the U.S. Dial 800-521-4414. If you areoutsidethe 
U.S. or in Michigan, dial 313-994-4444. Order your Wabash 
diskettes from Communications Electronics today. 


Copyright “1982 Communications Electronics" Ad #110582 
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rer ToS Pod wabash 
800-521-4414 error-free 


In Michigan 313-994-4444 diskettes 
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EM COMMUNICATIONS 
ELECTRONICS" 


Computer Products Division 


854 Phoenix О Box 1002 O Ann Arbor, Michigan 48106 U.S.A. 
Call TOLL-FREE (800) 521-4414 or outside U.S.A. (313) 994-4444 
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TRS-80 MODEL 16 AND 
68000 SYSTEMS 


DATABASE AND FILE 
SOFTWARE 
Relational Database System 
Easy To Use - Powerful 


INTRODUCTORY OFFER $595 


ша “ТҮРІ. TELEVIDEO 
THE INFLATION FIGHTERS! DEALERS & DIST. 


4116 250ns 8/49.50 100+ 81,05 ea. Our general Т arene programs 
4116 200ns 8/$11.00 100+ $1.18 ea. 2 1 2 2 

4116 150ns 8/813.50 100+ 81.40 es, operate on CP/M! & MP/M 

4116 120ns 8/815.50 100+ 01.65 es. compatible systems, including 


2114L 300ns 8/810.50 3. 4 
21141 20001 8181200 TurboDos? and MMMost'. 


exa rd id d . C.A.T.S. (3 levels of User help — 


*6116 150ns $5.50 ea, Computer Assisted Tutorial Software. 


*6116 200ns 44,50 ea. 3 OUTSTANDING 
*1791 Disk Contaller $20.00 DOCUMENTATION. 


1777 Disk Controller 817.50 


*ZBOA CPU 83.00 ea. a, MULTI-USER (| w/file & record lock.) 


В251А $4.00 ea. 


2716-1 (5V)350ns B/$5.50 en. $6.25 en. 4 MULTI-COMPANY 
2716 (5УМ50г5 83.25 ea. heal 
«2732 dns $4.75 d. (w/consolidation ) 


*2532 (5V)450ns $4.75 ea. . FULLY INTEGRATED w/single 


*2764 5V 300ns 28 ріл 812.00 ea. 
*2764 SV 24 pin CALL source entry (or stand alone) 
*2564 5V CALL 


**8087 CALL 
68000 CALL MONEY BACK GUARANTEE 
Allow up to 3 wks. for personal checks to clear. Please include COUGAR MOUNTAIN SOFTWARE 


phone number. Prices subject to change without notice. Shipping b 10 S. Latah Box 6886 
Handlingfor Chips $3.50, FOB Bellevue, WA. for all else. Wash. Boise, Idaho 83707 


residents add 6.5% Sales Tax, еге 
208-344-2540 
CHIPS & DALE 1-206-451.9770 


10655 М.Е. 4th SL, Suite 400 TM: l & 2. Digital Research, 3. Software 2000; 
Bellevue, WA 98004 4. TeleVideo. 


Menus & English Subset 


Query Language 
68000 Code Efficiency 


Features Never Seen Before. 


Send For Catalog. 


DATA MANAGEMENT SYSTEMS 
211 М. EL CAMINO REAL, 101C 
ENCINITAS, CA 92024 
or Phone: (619) 942-0744 


TRS-BO is a trademark of Tandy Corp, 


Circle 80 on inquiry card. Сігсів 139 on inquiry card. 


| == MORROW NESIGNS 
ШЕ-: DECISION 
| 

lfyoualsobuyeitharan WSMEGHD 
upgrade ora terminal & 3 1 95 &5'/; SSOD 
printer. Else $3295. FLOPPY DISK 


INCLUDING MORAO W W5 NE GHD & 9. 'DSDO Же 

· TERMINAL ELSES3595 $3995 5499 5w 16 MEGHOISK 
Decson! 14 645-100 2-80 65% Stare tto6useriNeedmor:ememory So'iware & 
(Ofor6 usersi Desktop A 1hCP M^ Wordsta АМ</050! BascBO 3Sera' & 1P 
Boerd «wap maintenance program for customers. 


Factory wattanty V/ecatertoprofessionals, however. we dohavea beginners helppack- 
age at $750 extra Сай 9 АМ. 10 PM СОТ for mayorsavings on all Morrow products 


NEW! M-68000 
_* HOLIDAY SALE x _ SINGLE BOARD COMPUTER 


-DRIVES- Hy ms 
Tandon ТМ100: (For IBM) elo Teg 
-TERMINALS- 


Oe ТЕ aia gi T. М i6 БЕП] 


Televideo 920С 
Teievideo 925C 
Televidea 950C 


-PRINTERS- = ism as 


МЕС 8023A 100CPS Matrix х XM = б» ou 
NEW Serial Adapter For 8023A 
Package- Seral Adapter& 8023А 


не) -MONITORS- таа: 559 
МЕС 1201 Hi Res Green 


FEATURES: 
NEC 1202 RGB Color 16bit Мошеоіз 68000 CPU operating MIMIMIL 20kbytetofonboardíasistatic RAM, 


-MODEMS- 16K bytes of on board EPROM space. 7 levels of prioritled autor ectored interrupts. 
1 memory expansion buses (up 10 256K), 2 serial communiealion paris (RS-232C}, 
16-bit bidirectional paraliel pert, 6200 peripheralaccomodation bus, 516.41 counter/ 
Hays emaamodem се "a limem with veciored interrupts, on board real time clock, software compatiblewith 
Micromadem 100 (S100) Motorola MÉXéEKDM board. 
PRICE: 
Enginearing жз... Bare board with documentation ... 122252224 
— Specietties MEX68KDM compatible manitar in 1164. ЕРЕ OM's % 
= s M68000 CPU A memory map PROM 
en ЛІ Fine а н Shipping and handling (Domestic) 
,U.Dax (Forelgn) . . ET ” 
! Oxnard, СА 93030 геал GT) Жаы ру ьар eh 8а) 
CALL (805) 487-1665 or 487-1666 EM R4 nca rion 
For FAST Delivery nc m 714-553-0133 


PO BOX 16115 IRVINE. CA 9171345115 


With the same software as Мито: Оескп & more 

C ІР CPU 68000 cost plus 8%; M 

о т р Ч ГО Drive cost plus 775%: SYS А, В 
ог C cost plus 9%. Shipment from distributor's stock. Call for 
our terrific prices on ай CompuPro. 

TELEVIDEO COMPUTERS 8 TERMINALS 
ТУ TERMINALS: TVi910 5569, ТУІ. 912С 5689. TVIB25 
5725, ТУІ950 5925. COMPUTERS: 802H 54495, 806 $5195 
PRINTERS: 

Okidata 8080 CPS $349, 82A 120 CPS $429, ВЗА (Wide 82) 
5699, 84P 200СР55999, 845 (Serial 84) $1099, 2350S&P 


WE CATER TO PROFESSIONALS 
Join our Computer Professionals’ User Group. 
Welease and lease/seli. 
TERMS: Cash with order 


жатан LOS TUUS 
10*e cancellation, 
20879558 COMPUTERS 


205 879-4735 огън чаті GHA 


Circle 125 on inquiry card. Circle 168 on inquiry card. Circle 163 on inquiry card. 


| ATRBOOO: THE DOUBLE DENSITY ^ 
SMITH-CORONA TP-1 DISK INTERFACE FOR MEMOREX 
Letter QualityeDaisy Wheel Printers ATARI® 


800/400 FLEXIBLE DISCS 


e 16K RAM 
upgradable 
ate WE WILL NOT BE UNDER- 
Version 4 is double um we SOLDY Call Free (800)235-4137 
5 4 x for prices and information. Dealer 
e Runs standard 5744 or 8" drives. Сш. — ` 
inquiries invited ала C.O.D.'s 


e A Z80 4 MHz controller. 
BROTHER HR-1 (2k Buffer, 16 cps) $775 que. ce Eosi accepted 
DAISY WRITER (48к Buffer) Sema атаа paral: реи. 
BYTEWRITER (T ypriter/Printer) .. e Software compatible with existing | МА | 
C-ITOH Ғ-10 (40 cps) .......... ATARI software. P oes a CREDE: 

е |5 CP/M compatible (with 64K). ME i 
STAR * MICRONICS $299 1 PACIFIC 
GIRIBET 6482 А. „огге ese $420 : Я EXCHANGES 
ОКАТ ВЭ A ................ 6 | і б: сы 100 Foothill Blvd 
Please see other AD page 560 i | | ETT m | 

9 San Luis Obispo, СА 


= 


MICRO TECHNOLOGY —— e st 93401 In Cal сай 
7817 ivanhoe Ave.. La Jolla, CA 92037 SOFTWARE PUBLISHERS, INC. Ke ete (800}592-5935 or 


(619) 457-2149 2500 E. Randol Mill Rd., Suite 125 Ө”: EE 22%) (805)543.1037 
Arlington, TX 76011 (817) 469-1181 асамын EACH E 


Circle 264 on inquiry card. Circle 376 on inquiry card. Circle 310 on Inquiry card. 


Why use other computer media 
when you could be using 


Scotch 


high quality error free media? 


Get Scotch Diskettes Directly From Communications Electronics 
There’s a lot of valuable data stored on the diskettes in 
your computer or word processing system. In 1981, a 
diskette manufacturer calculated that the “true cost of a 
diskette” was $186.50 after data loading. With inflation, 
the actualcostis well over $200.00 today. That is why you 
don’t want to use just any diskette, you want the high 
reliability and quality of Scotch diskettes. You can trust 
Scotch diskettes to deliver that accuracy because each 
diskette is tested before it leaves the factory and is 
certified error-free. That means fewer errors and less lost 
data. Flexible discs may look alike, but they don't all 
perform alike. Scotch diskettes can deliver all the perform- 
ance you'll ever need. The low abrasivity of Scotch 
diskettes, 32% below industry average, saves wear and 
tearon your read/write heads, which means fewer service 
calls due to head problems. Longer and more reliable 
service is yours when you buy Scotch diskettes since they 
far exceed the industry standard durability tests. Finally, 
your Scotch diskettes are packaged in units of 10, com- 
plete with color-coded labels (except bulk product) to 
make your filing easier. 


Flexible Disc Quantity Discounts Available 

Scotch diskettes are packed 10 discs to a carton and five 
cartons to a case. Please order only in increments of 100 
units for quantity 100 pricing. We are also willing to 
accommodate your smaller orders. Quantities less than 
100 units are available in increments of 10 units at a 1096 
surcharge. Quantity discounts are also available. Order 
500 or more discs at the same time and deduct 196; 1,000 
or more saves you 296; 2,000 or more saves you 3%; 5,000 
or more saves you 496; 10,000 or more saves you 596; 
25,000 or more saves you 696; 50,000 or more saves you 
796 and 100,000 or more discs earns you an 896 discount 
off our super low quantity 100 price. Almost all Scotch 
diskettes are immediately available from CE. Our ware- 
house facilities are equipped to help us get you the quality 
product you need, when you need it. If you need further 
assistance to find the flexible disc that's rightfor you, call 
the 3 M/Scotch flexible disc compatibility hotline. Dial toll- 
free 800-328-1300 and ask for the Data Recording Prod- 
ucts Division. In Minnesota or outside the United States 
dial 612-736-9625 between 9 AM to 4 PM Central Time. 


CE t. 
SAVE ON SCOTCH FLEXIBLE DISCS TOS price 
Product Description Part # per disc ($) 
8" SSSD IBM Compatible (128 B/S, 26 Sectors) 740-0 2.19 
8" Same as above, but bulk pack w/o envelope 740-0B 1.99 


8" SSSD Shugart Compatible, 32 Hard Sector 740-32 2.19 

8" SSSD CPT 8000 Compatible, Soft Sector 740-0-8000 2.89 

8" SSDD ІВМ Compatible (128 B/S, 26 Sectors) 741-0 2.89 

8" DSDD Soft Sector (Unformatted) 743-0 3.49 

8" DSDD Soft Sector (256 B/S, 26 Sectors) 743-0/256 3.49 

8" DSDD Soft Sector (512 B/S, 15 Sectors) 743-0/512 3.49 

8" DSDD Soft Sector (1024 B/S, 8 Sectors) 743-0/1024 3.49 
5'4" SSDD Soft Sector w/Hub Ring 744D-ORH 2.34 
5%" Same as above, but bulk pack w/o envelope744D-ORHB 2.14 
5%" SSDD 10 Hard Sector w/Hub Ring 744D-10RH 2.34 
5%" SSDD 16 Hard Sector w/Hub Ring 744D-16RH 2.34 
5%” DSDD Soft Sector w/Hub Ring 745-ORH 3.09 
5%" DSDD 10 Hard Sector w/Hub Ring 745-10RH 3.09 
5%" DSDD 16 Hard Sector w/Hub Ring 745-16 RH 3.09 
5'4" SSQD Soft Sector w/Hub Ring (96 TPI) 746-ORH 2.99 
514" DSQD Soft Sector w/Hub Ring (96 TPI) 747-ORH 3.99 
SSSD= Single Sided Single Density; SSDD = Single Sided Double Density; 
DSDD = Double Sided Double Density; SSQD = Single Sided Quad Density; 
DSQD = Double Sided Quad Density; ТР! = Tracks per inch. 


Circle 88 on inquiry card. 


Save on Scotch Static Control Floor Mats 

Scotch Velostat Electrically Conductive Floor Mats, drain static charge 
before it can cause serious problems with computer or word processing 
equipment. Order number 1853 is a black 4’ x 5' size mat with lip. Cost 
is $170.00 each. Order number 9453 is the same mat, but the color is 
earthtone brown, which is designed to blend with any office decor. 
Cost on the 9453 mat is $259.00 each. All Velostat mats come 
complete with 15 feet of ground cord. All mats are shipped freight collect. 


Save on Scotch Data Cartridges 

Scotch Data Cartridges are available from CE in three different 
configurations. The DC100A data cartridge is a small version of the 
DC300A data cartridge. The DC100A contains 140 feet of 0.150” tape 
in a package measuring 2.4 x3.2 x0.5 inches. Costis$14.00 each. The 
DC300A is a pre-loaded tape cartridge containing 300 feet of one mil 
thick by %” computer tape. The DC300A costs $18.00 each. The 
DC300XL is an extra length data cartridge with 450 feet of tape. It is 
the same size and interchangeable with the DC300A. The DC300XL 
provides а total storage capacity of 34.5 million bits at 1600 ВРІ. The 
cost of the DC300XL is $22.00 each. 


Scotch Head Cleaning Diskettes - Helps Cut Downtime 
When the read/write heads on information processing machines 
are dirty, that can cause you a lot of grief. Now...with Scotch brand 
head cleaning diskettes, you can clean the read/write heads on 
the diskette drives yourself in just 30 seconds and as often as they 
need it. Simply apply the cleaning solution to the special white 
cleaning fabric. Insert the cleaning diskette into the drive and 
access the headsfor 30 seconds. That’s all there is to it. Regular 
use of the head cleaning diskettes сап save you much of the grief 
caused by dirty heads. We recommend you use them once a 
week, or more often if your system gets heavy use. Each kit 
contains two head cleaning diskettes, and enough solution for 30 
cleanings. Order # 5-CLE is for 5⁄4” drives and order # 8-CLE is 
for 8" drives. Only $25.00 each plus $3.00 shipping per kit. 


Buy with Confidence 

To get the fastest delivery from CE of your Scotch computer products, 
send or phone your order directly to our Computer Products Division. 
Be sure to calculate your price using the CE prices inthis ad. Michigan 
residents please add 4% sales tax or supply your tax 1.0. number. 
Written purchase orders are accepted from approved government 
agencies and most well rated firms at a 3096 surcharge for net 30 
billing. All sales are subjectto availability, acceptance andverification. 
All sales are final. Prices, terms and specifications are subject to 
change without notice. All prices are in U.S. dollars. Out of stock items 
will be placed on backorder automatically unless CE is instructed 
differently. Minimum prepaid order $50.00. Minimum purchase order 
$200.00. International orders are invited with a $20.00 surcharge for 
special handling in addition to shipping charges. All shipments аге 
F.O.B. Ann Arbor, Michigan. No COD's please. Non-certified and 
foreign checks require bank clearance. 

For shipping charges add $8.00 per 100 diskettes and/or any 
fraction of 100 8-inch diskettes, or $6.00 per 100 diskettes and/orany 
fraction of 100 5%-inch mini-discs. For cleaning kits, add $3.00 per kit. 
For tape data cartridges, add $1.00 per cartridge, for U.P.S. ground 
shipping and handling in the continental United States. 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A. If you have a Master Card 
or Visa card, you may call and place a credit card order. Order 
toll-free in the U.S. Dial 800-521-4414. If you are outside the 
U.S. or in Michigan, dial 313-994-4444. Order your Scotch 
computer products from Communications Electronics today. 
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Order Toll-Free! 
(800) 521-4414 


In Michigan (313) 994-4444 


TM 


M COMMUNICATIONS 
ELECTRONICS" 


Computer Products Division 


854 Phoenix О Box 1002 О Ann Arbor, Michigan 481 06 U.S.A. 
Call TOLL-FREE (800) 521-4414 or outside U.S.A. (313) 994-4444 
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Authorized Distributor 


| Тһе Mega ж Computer 


At last! A professional expandable single board computer 
| which offers all you could ever desire and afford: 


tad О.З наси POOR гек! y | п Р! татту зая 
te RH COWON EMO 
» Rages Been отырар»... epg Dens, ia 
Сотоатфи ин ғ Бы 
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"LL М SPEO tici c DIA € M ас crear 
torr шёл юз Coe тї", £prhcáabons 
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„ МЕСА CO. 


231В 6. Park Street, Madison, Wi 53713 (608)255- rats 


Circle 251 on inquiry card. 


IBM PC Software 
sorrsPoo. т) —printer spooler 
"Creates true foreground/background operation 
* Buffer sizes user modifiable (1-128K) 
" Program execution no longer linked ta printer speed. 
$49.95 (includes disk & dac) 


KEYSWAP I). vy ping utility 

*Transforms the PC's keyboard into a standard type- 
writer keyboard 

*Poorly positioned keys are relocated and replaced 
*Optional audible feedback on “toggle” keys 
"Increases ‘‘touch typist’ efficiency 

"$69.95 (includes disk, stick-on labels & doc) 


BOTH PROGRAMS 
*Work with à am that runs under DOS 
(EASVWITERV XP Анасына пў |! WORDSTARU'?, 
etc.) 
"idea! for Business or Software development 


PROCRYPT I. o ftware protection program 
*Encrypts, serializes, and copy protects your (rugas 
Call for price! 


NOW 'til 2/1/83 SOFTSPOOL & KEYSWAP for $99.95 
FÖR ORDERS OR INFO CALL—(617) 662-0856 

ЭН SEND CHECK TO: 

Rickerdatà MC & VISA 


P. Box 288 accepted 
Burlinpgtan, МА 01803 Add $2.50 S&H 


terms & conditions may change w/o notice 


Circle 357 on inquiry card. 


INTRODUCING .. 


SOUTHWEST LOGIC 
CORPORATIONS’ 
PROGRAMMABLE CONTROLLER LINE 


ULTRA COUNT 17М 
«6802/08 CPU 
“2К RAM 
e2K/4K EPROM 
«6522 VIA 
«FULLY BUFFERED BUSSES 
eCOMPACT DESIGN 6.5" x 5" 


STD MODULES* (partial listing) 


ULTRA COUNT1 6802 cpu.... 
| 8 board bus recepticle 
| 32K memory (accepts 2, 4 & 
8K PARTS) HD 
system utilities 1.... 


HIGH DENSITY MODULES 
ULTRA COUNT 11 6809 CPU. .$417 


SOUTHWEST LOGIC CORPORATION 
P.O. Box 2712, Casper, WY 82602 
(307) 577-9230 


Ф ! a 
Oft scoa 
SPEECH SYNTHESIZER 


$70 Each 
(5 or more, 
$55 each) 


Order ii in кыы or Thousands 


The SC-D1A Speech Synthesizer is a completely self- 
contained solid state device. This single chip phoneti- 
cally synthesizes continuous speech of unlimited 


vocabulary. 


The SC-01A contains 64 different phonemes which 
are accessed by a 6-bit code. Computer interfaces 
and text-to-speech algorithms also available for prod- 
uct development. 
Volrax i$ a trademark of Federal Screw Works 
Call 1-800-645-3479, in N.Y. 1-516-374-6793 
MIGAOMINT INC. 
317 Midway 
Woodmere, N.Y. 11598 


Call tor 
quantily pricing, 


Circle 525 on Inquiry card. 


LABELS 


While, pressure sensitive, pin feed, continuous (no box breaks). 
Minimum order one box. Cost per 


1000 Labets 0у. Cost 

Late Stock Labels — +{.50 handling/ sabi & Box 

М Number Across plea (М) elivered 
10250-1 
10250-2 
10250-3 
10250-4 
10250-5 
10350-1 
10350-2 
10350-3 
10350-4 


10400-1 
10400-2 
10400-3 


^I! labels are 15/16 inch high and have 1/16 inch up spacing(one inch 
spear]. and 1/10 inchside spacing. 


TERMS: Visa & М.С. (add 4%), check or 
money order. No C.O.D.'s. Minimum order 
$12.00, CA residents add 6% Sales Tax. 


„№ COMPUTER 
SUPPLY CO. 
25422 TRABUCO RD. SUITE #200 
EL TORO, CA. 92630 · (714) 768-0370 


Circle 359 on inquiry card. 


DISKETTES 
ЭМ 5соісі BRAND 


АТ SUPER LOW PRICES 
WE WILL SHIP YOUR 
ORDER WITHIN 24 HOURS 
AND WE PAY THE 
SHIPPING CHARGES 


m" GO соо ACCEPTED 


DEALER INQUIRIES INVITED 


CALL TOLL FREE 
800 922-8193 


IN CALIFORNIA 
800 468-1068 


Теусо Business Forms 
Computer Suppiles 

Past Office Box 605 
Newbury Park, CA 91320 


Circle 393 on inquiry card. 


TYCOMP ADE Cole | - 330m 
PRINTERS Dol Matrix AMDEK Color Il - 700° 


Prownter 9 IN - Parallel - 45952 NGC HI - RES - REB - 699% 


Serial - 63099 USI + Рі. 4 . 12209 


Prowriter Il - 15 IN - Parallel - 650% Pi- 3- 170m 
Serlol - 72590 


PI: 2- 448% 
P-4- 150» 


NEC - 8023 A - 489% 
OXIDATA - ML ВО - 348% DAVONG 5-10-15 MEG 
ML 82A - 425% Нога Disks Fort8M, Osborne 


MLB3A- 700% Appie tl & Apple li! 
ML 84 - Pararei - 100099 Call For Prices 


ML 84 - Serial . 11507? 

CORVUS ё - 14 % 20 МЕС 
We also carry о full line а! letter For All Machines - Plaase сой 
quolily printers - Please со! or 

RANA DISK DRIVES 


write, Elite 1 wicont - 39000 
MONITORS Elite 1 w/o - 295% 
AMDEK 3006 · 460° Elite 2 w/cont - 4009? 


ZENITH ZUM - 121 - 400% міо - 520° 
ы Elite 3 wicont - 72579 


wio - 6509 


We Carry A Full Line о! Hard- 
ware, Software, and Com- 
puters. 
Columbia, Bell & Howell & 
Моге!!! 


CALL: (803) 877-2468 
or 
WRITE 
THE TYCOMP CO. 
700 W. Poinsett St. 
Greer, 5. С. 29654 
CALL OR WRITE FOR FREE CATALOG! 


Circle 408 on Inquiry card. 


APPLE HARDWARE 


"806NOSO0SSPAUBGDPEPREDPOPTROQOPRRODRPPSOESETOSBNSCPBPOPOISPSDOEES 


40% to 70% о! 


Retall 
Price 
I&K RAM card.. «c wee SMS 
80 Column card. | 295 
9" Monitor green (very sharp). . 199 
Clock/cal card. . : 195 
Disk-ll drive wot oiii ape 498 
Disk-H controler.. . . s 150 
Joy-stick delux. . sm š 49 
Language card Only... irese 295 
[ЕС ДЕЕ йй eee mese e В 
Бағайвізсага:».44.-,;-------.. 150 
Serial саса enacted. |89 
SupR-Mod... . "m a 
Tel-Modem (R5-232).. 4 
2.80 card., А 
Арр!е- + compat. 48K. kit. . 
Hardcase for АР201 {plastic}... 
Keyboard for АР201, 
Power supply for АР201,. 


We accept Visa, Master Chg, C.O.D., Personal checks. 
All prices good thru Jan. 31, 1983 


K & D ELECTRONICS CO. 
1440 PACIFIC COAST HWY., #104 
HARBOR CITY, CA 90710 
(243) 530-1577 


Circle 511 on inquiry card. 


"Ur xx — 
т езе, Pt TS 


MILI 
еа Tees асу 


Circle 512 on Inquiry card. 


THE COMPUTER SPECIALISTS | 


SOFTWARE & ACCES. 
ІВМ Orig. 5%” Disk 


Apple II plus 48K, 16K 
mem. expansion, Apple 


SS/DD pk. of 10... -..... 34.85 Disk Drive II with inter- 
DEn ri ^ má әкі face DOS 3.3, Apple III, 
TANDON DS/DD Disk Drive 12" monitor and the Ap- 
320К.,,.............. 279.95 ple Monitor stand, One 
EM ie a pipe нет mun ot ме year extended warranty 
QUADRAM Parallel $4 79599 
| АН for Only | 
пие бсага...........: 129.95 | 
| QUADRAM M Fe x 129.95 D Ss Ei 
QUAD Board 64K. ...... 449.00 BUSINESSMAN'S а E 
QUAD Board 256K...... 749.00 WORD PROCESSOR 
MICROSOFT RAM Card io key numeric SPECIAL 
ІВМ?” Pc OUTFIT 64K ...27995 256K ...62995 |. pedes Buin fan, туре. 3 Apple I! plus 48K, 16K SYSTEM 
VISICALC/256K....,...185.00 ^. writer style keyboa mem. expansion, Apple Apple Il plus 48K, 16K 
System uit with 64K, 2 : . ; 
double-sided double- TRE КЫ зү GY ^ De : ACE 1000 64K, Franklin® Disk Drive w/interface mem. expansion, Apple 
density Disk Drive 640K. — VISIDEX Ir Disk Dr. wicontroller, 12" B DOS 3.3, 12" Hi Res Disk Dr. w/interface DOS 
ensity UISK Urive ' RENDUM eme Ру ' high res. green monitor, . Green Monitor, Visicalc 3.3, 12” Hi Res Green 
Monochrome display & — CURTIS PC Pedestal for Magic window processor 8. 3.3, Planning & Financial Monitor, OKIDATA 80 
printeradapter, DOS, Disk Monochrome Display. ...69.95 а one year extended =} Forecasting Software, One Printer, Interface Card & 
Drive controller POWER dee Word Proc299.95 warranty year extended warranty Cable, Screenwriter |І 
Ретін; | 1 
Call or Write сг, apaaR3-pk....... 469.00 |= Са! ог. Write... Оту 51979099 Оту %224900 
SOFTWARE & ACCESSORIES FOR APPLE® апа FRANKLIN® 
RANA VISICORP PROGRAM VOTRAX TYPE-N-TALK 
Elite 1 Disc Drive, with 15% more storage visicalc з 518495 Visifile Те Lets your computer talk to you Ол/у 519995 
capacity than Apples’ drive Оту 5310959 a жаны < р уан $7095 Available for Apple/Franklin/Atari/VIC-20 
Controller Card МЖ Only 109.95 ol аа» p tm er dn MED NEW! APPLI CARD 
ЕХ . isidex ..... isischedule . cw. а bs 
MICRO SCI Desktop Plan Il ...... 519495 2.80 Card with 64K RAM..... Only 5369 
A-2 Disc Drive, the cost effective alternative to FORMAT 1 WORD PROCESSOR 
the Disc Il, with controller ....On/y 540995 ADDITIONAL “АОр-ОМ5:?: with mail list, user friendly. ..On/y 5199895 
without controller............. Only 329.95 DC HAYES Micromodem ll ....... 528995 MICROSOFT PREMIUM PACK 
KENSINGTON VIDEX Keyboard Enhancer Il...... 511995 2.80 CPM Card, VIDEX Videoterm 80 Col. board 
System Saver Fan, with built-in surge protec- МІОЕХ Videoterm 80 Col. Board ...525995 CPM user's guide & MICROSOFT RAM Card 
tor ter Арр!@® Il. us ieu cte Only 57495 VIDEX Function Strip (Huse у//Епһапсег 11) 56295 гуе 554995 
i a 5 85 
MICRO PRO Special Offer! n ше көз» сөе = ous 5, Plus you receive a FREE Videx Soft Switch (a 530 Value!) 
А Ө COMM =. + 
EN Includes еа ie THUNDERCLOCK PLUS ies 25571995 MICROBUFFER liby Practical Peripherals 
Р USA HM s ch кіні PKASO Parallel interface......... 513495 32K ...Only 524995 16K .. Only 521495 
NOVATION MICROSOFT 2-80 CP/M Card..... 5259%5 MICROBUFFER for EPSON 


Apple Cat Il, direct line modemOn/y 529995 MICROSOFT 16K Ram Card 59995 s 95 s 95 
Apple Cat Il, 212 Upgrade.....Only3299* ^ TG Joystick 3478 ТКС Joystick дд” 16 Parallel..*134%" 8K Serial. .°134 
Apple is a registered trademark of Apple Computer, Inc. Franklin ACE is a trademark of Franklin Computer Co. 


COMPUTER SPECIALS! DISKETTE SPECIALS! 
TEXAS INSTRUMENTS (10 pk except where indicated) 


ТІ 99 4/A with RF Modulator ..3199*5 


e : pq Ed uo i Hes MAXELL MD-1 SS 54"... ‚34.95 
Aer Mia's Gash Rebate, Plus 2 CREE | ме it Acanor БЕТТЕРІ ТЕН 
VIC-20 with RF Modulator ....... 3479%6 : | i ue omnid 5500 1 ed ^h E 
RCA VP-3501 built-in modem.,... 5329%5 75% : : : oe oe 4 
ATARI 400..... 2442.21. 826995 P .HPT4T0A Yon ‘plotter * MEMOREX 55/00 5'4".,....,.... 23.95 
TIMEX Sinclair 000 - бли кақ, воз |. 91: %2495% alse avail. [n Seral (Appa? 2222 pti effi be 
48K Memory 49.95 32K Memory . 99.95 КӨН АУ. 9^ i _ Frank lin and IRMA "аво. : NEW! ІВМ 55/00 54". ........ 34.95 

SHARP (Handheld) Баты ананы аты NEN NU DE Sud NEW! ІВМ 05/00 514". ,,.....,, .49.95 
РС.1500 witn CE-150 Printer ....... 53495 ———— — For quantity discount prices 
PC-1211 with CE-122 РИТЕ... е $119 PRINTERS please Call or write! 
аай A SMITH CORONA TP-1 Letter quality 
^ 80-136 Column Dot Daisy wheel printer, Microprocessor elec- 
2 Matrix, Tractor or Friction Feed, =” tronics, Serial or Parallel interface, 120 

e tional, 80 CPS, Graftrax Plus ...,... Call Lords per тіпйе............... 639.00 

e MX-100lIIF/T 136-233 Column, Tractor ЕНГЕН 
5 ог Friction Feed, Bidirectional, 80 CPS, Б ды 

Graftrax BUE ‹ n tote астана Call MONITORS жаю 
OKIDATA т Е 
е MOL werte да erwies e Tei MICROLINE 82А 120 CPS, Bidirec- UE, ҺЕ E. Hid i. igen RN C rd e ЧЕР 255; : АУА 
қ : | . Amber..... : 
WORD PROCESSOR tional, Paraliei-Serial, 80/132 Columns, — SANYO 13” Color............+...389.95 — Complete withe following software: Word: | 
Atari 800 48K. Atari 810 Disk Drive, Friction & Pin Feed............. 449.95 AMDEK 300 12" Green ........ ...149.95 star. Mailmerge, Supercalc. CBasic and 
Atari Word Processor, 850 '  MICROLINE 83A F/T 120 CPS, Bidirec- AMDEK 13" Сошюг!.............. 329.00 M Basic. 
Іп еге Okidata Micr lin BOA tional, 136 Columns, Serial/Parallel, Ғгіс- AMDEK Color II RGB High Res. ...699.95 Call for Low Price! 
n е асе, ^ ! а а 1% Oll e tion and Tractor ————— жб, б 699. 00 AMDEK Color Interface Board fifRGB 159.00 & в 
Printer with Connecting Cable А МЕС ЈВ 12" бгееп ............. 179.95 Software & Accessories 
New! MICROLINE 84A F/T 200 CPS, ? X-MON it daot 39.95 
$ 99900 NEC JG 12” GONG, ue s axe o ә... 349.95 monitor adapter .......... . 
Now Only 91 Bidirctional, 136 Column, Parallel, Fric: EPSON CR.5500 12" Green ...... 109.95 СЕМТНОМІХ printer cable .. .... .59.95 
| | нот and Тгасїог...... у. 1099.00 ELECTROHOME Keyboard extender cable 4 ft....., 49.95 
Atari 800 48K complete with Serial w/2K Buffer ............. 1199.00 ЕСМ-1302-1 13" RGB Monitor Hi-Res. HORS? Sena caDIe .............. 39.95 
a 13" color TV МЕС 8023 Pro writer, 100 CPS, 136 Col- with NTSC Interface ............ 399.95 Games for Osborne 
584900 umn, Parallel, Bidirectional, Tractor & 1302-2 High Res. RGB .......... 599.95 Veior ..... 20.00 StarTrek. ...15.00 
Now Only friction, High resolution graphics „514.95 COLOR BOARD for APPLE? Il ...199.95 тгаррег....15.00 Catacomb. ..18.00 


CORPORATE ACCOUNTS WELCOME (212) 260-4410 


800-221-7774 
= = 800-221-5858 


67 West 47th Street, New York, N.Y. 10036 
115 West 45th Street, New York, N.Y. 10036 
8 MAIL ORDER ADDRESS: 36 E. 19th St. New York. N.Y, 10003 


Items on sale for limited time only, and are subject to limited availability. Not responsible for typographical errors. This ad supersedes all other ads prior to Jan. 1983 
Prices effective as of Nov. 28. 1982 and are subject to change without notice. All orders subject to verification and acceptance. Minimum shipping and handling $4.95 


A Division of 47st. Photo Inc. 


| 
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7400 [mere MICROPROCESSOR COMPONENTS [tem INTERS 
Fi loreasy Socketpurchasa Miis | Hn 
Ты, Ш. | PariNo, ““Ріпз Price PartNo. “?іт Pri 3 — — — —MICROPROCESSOR CHIPS ———— - — DYNAMIC RAMS fwtüa "Ғе Factum 
5М740049 14 19 SN7472N 14 28 SN74156N 16  .58 Pari Ho, — **Pins Function Price | Рай No. Pin Price TOASIPI М СМ0с иан Temp .. 
SN7401N 14 .19 SN7473N 14 .35 SN74157N 16 .59 f С0р1802 40 CPU un 1103 T 1024x1 1300n) E 7O45EV/Kil" Pi Stopwatch Chip. XIL . 
SN7402N 14 28 SN7474N 14 35 SN74180N 16 69 2650 40 MPU. 4.95 | 4027 16 4098х1 (25048). ........ 2.48 ТІ0БЕРІ, MB А Пірі A/O(LCO Drive) 
SN7403N 4 5 SN7475N 16 45 SN74161N IDM2901ADC 40 CPU- 4-bilslice(Com. ‘Temp. Gr.) “i 95 4116N-2 18 165,384x1(150n5) 1.89. 8/14.95 TI0GEV/Kit* aM С, Circuit Board. Display 22........ 
4 2 15 .69 3 8 play ЕИ 
SN7404N 14 25 SN7476N 16 35 SN74162N 16 69 | М056502 40 "rez dvo d lala .995 | 41168 16 16.384х1 (20075) 1.69- 8712.95 6 7107CPL 38 — 3'5 DigitA/0(LEO Drive) 
. МС6802Ср 40 MPU w/Ciock andRAM , 786 || 4116h-4 16 156.384x1(250ns) . .. 1.49-8/10.95 . : 
SN7405N 14 25 | SN7479N м 4.95 | SN74I63N 16 69 [| маз: 40 MPO—B ba (OME . 595 | 416414150 16 85.536x! (15015) 7.95 -08759.95 | ПО?ЕУ/КІ" 40 — IC, Circult Board. Display . 
SN7406N {4 29 | SN7480N 14 69 SN74164N 14 69 || INSBOSON-6 40 CPu Sq стра 2 Mam 5.95 | 4164N-200 16 85536x (200ns) , 7.48.8/54.95 | 7116СРЫ ар 3% DigitA/OLCODIs.HLO. ... 
SN7407N 14 28 SN7482N 14 1.19 SN74165N 16 69 | INSBO4ON-6 40 (3120 tyies ЖАМ) 5.95 | MMS261 18 10241 (300ns) 49-8/1.95 B ТІТСРА М 3'4 Digit A70 LEO Ois. HLO .. 
SN7408N 14 25 SN7483N 16 59 SN74156H 16 89 ІМ5807044 40 СРЏ (64 буіеѕ RAM). .. .., 11.95 | ММ5282 22 2048х1 (365ns) ..A8 — 8/1.85 7201U$ LowBatteryVoll Indicator .. 
4 SN7485N 16 59 SN74167N 1М580731; 40 CPU w/Basic Microlnterpreter 14.95 | ММ5270 18 4096х1 (25005) MK4096 4.95 72051ІР0 Фа  CMDSLED Stapwalch/Timer 
SH/409N t 25 16 16 273 P8085A 40 CPU. 595 | ММ5280 22 4096x1 420005}2107. .. 3.95 7?05EV/Ki^ M St Chin. XTL 
SN74MN 14 25 | SN/489N 16 225 | SW7AI72N 24 495 280, 280A, 2808, 78000 SERIES- MM5290-3 16 16.384х1 (200ns] 1.69-8/12.95 Eo DEMOS 
SN7412N 14 .35 SN7490N 14 39 SN74173N 16 69 280 40 CPU(MK3880NJ780C) 2402. . 5405 | (у45290-4 16 6.3841 (25015) .149- 8/10 95 T20BCEV/Ku* 7 ToneGenerator Chip, ХП... 
280.CIC 28 Counter TimerCircuil е „5 95 | М4829843 146 8192х1 (2005) 1.69 7207 AlPO 94 OscillatorController. . 
5874338 14 .35 SN7491N 14 .59 5М741748 16 .69 || 780paRT 40 DualAsynchronous Rec /Trans. ...11,95 à 7A * і 
SH7492N 14 у 5 STATIC RAMS T207AEV/Ki* М4 Freq. Caunter Chip, ATL 
SN?414dM 14 .49 39 SN74V75N 16 69 280-0МА 40 Direct Memory Access Circum 15.95 7T208IPI ҰШ Seven Decade Counler 
SN7416N 14 25 58744309 M .39 SN74176N 14 69 | 280-P10 40 Paralell/Q Interface Controle: . 595| 101 18 256x! {650п5) ; 1.49 ҚАЙЫРА T зн 
SN7417N M 25 SN7494N M 69 SN74177N 14 59 | 280-510/0 40 Serial 1/0(TxCBandAxCA Bonded} 15.85 du % ВЕ, (450ns)8101 . 2.49 ТЫРС A Func. CMOS SiopwalchCKT . 
7420N SN7495 14 49 SN74179N 280-510/1 40 Serial I/Q(LacksOTAB) .. 15.95 | Ep 89 n 2 ре si ind 
SN7420N 14.19 16 1.49 21102 18 1024кі {450ns) LP 149 7215EV/ ©. 
280-510/2 40 Serial 1/0 (Lacks SYNCB) КЕГІ {490ns) 1, Кі” 04 4 Func. Stopwatch Chip, XT 
SN742IN 14 .35 5М740886 16 .49 SN74180N 14 69 @ 580-2105 40 Serial I/O 4895 | 211 18 256x4  (450ns]B1t! 2.46 7216A13l М 80401 Unw. Counter С.А 
SN7497N 16 275 SN74181N 24 1.95 5 2112 16 256x4 (45005)М05 1.2.95 ptm oi 
SN7422N M 45 ) 280A 40 CPU (MK38BON-4)TBOC-1)4 MHz . ,.5.95 7216014 3B 8 Digit Freq Counter C A. 
SN7423N 16 59 | SN74100N 24 149 | SN7482N 16 .89 | 2804-16 28 Counter Tare Cocot |24 18 1024ка (45005]), ..1.95. 8713.95 72060 — 39 BDigil Freq, Counter C C. ... 
SN7425N 14 29 SN74104N 14 489 SN74184N 16 195 | ZB0ADAAT 40 Des йк sham LL. 11.95 E 8 now Оп ы > РАСЫ 7217 TR  4Digil LEO Up/DownCounlerC.A 
SN7426N 14  .29 SN74105N 14 .89 SN74188N 16 1.95 А 40 (мил ALOE Сесей 4798 | 2441-2 18 102454 (200n$] L P 2.498717 95 Й 7217А1РІ 38 4 DigitLEO Up/DownCounterC.C 
SN7427N 14 25 | SN74107N14 29 | SN74I90N 16 69 È oos sio/0 40 tmu o а сосни IESS | 2141-3 18 өзе (150ns) SS, 308 0 722401 ав 1с0еч Digit Up CounterDAl 
SN7428N 14 49 8М741098 16 .38 SN?419:N 16  .69 280А-510/1 40 Баги 177 (Laris [TIRES un 2147 18 4096xl (70ns) . 4.95 7226AtJL èb — A Digit Univ. Counter 
SN7430N 14 25 SN74116N 24 1.49 50741920) 18  .69 , рех 2148 18 1024х4 (70п5) . 8.95 7226AEV /Kit® nction r Chig.X 
2804-510/2 40 5ніші/0 |1 әсіз БУА) 16.95 MS404 ШШ  SFunciion Counter Chip. XTL 
58743294 14 29 SN74121N 14 29 SH741933N 16 69  Z280A-S10/9 40 Berwi .. .. . 16.5 Mes % uu p d Яя 72404: f& CMOS Bin Prog. Тітег/Соыпіег .. 
SN7437N 14 25 5М741224 14 .55 SN74194N 16 .69 $ 2808 40 CPU(MK3880N-6) BMH2 . 1185 | 44 22 2564 ерле, CMOS: Үз 7242144 8 —CMOSOlvide-by-256RCTim& , — ,. 
SN7438N 14 29 SN74123N 16 49 бірен 15 49/2 ӨСІ 18 МЕ ТИЛЕГИ едін 19-95 | MMS257 18 40961 (450ns) 4044 £95 B 7250 #8 CMOS BCO Prog. Timer/Counter .... 
SN7499N 14 58 SN74125N 14 45 SN74196N 14 .89 | 5506) 1 CPU Segmented ‚нака 153 | HM6115P-3 24 2048х8 (150ns)CMOS 7.95 Ш 72604Е М СМО5ВСО Prog Tmer/Counter. . 
SN7440N 14 413 SN74126N 14 45 SN74197N 14  .88 : | НМ61164 24 20488 (200ns]CMDS . 6.95 75551PA 8 СМ05555 Тітег.... "T 
28002 40 CPU Hon-Segmented 55 95 H LP-4 ; 
SN7441N 16 489 58741324 14 449 58741988 24 1.19 || 28030 40 Serial Comm, Controtter a | БОНА 4 29 eee. — 158 тома 4 СМ05556 Timer.. 219 
SN7442N 16  .45 SN74136N 14 69 SN74199N 24 1.19 [| 28036 40 Counter/Timer & Parale/DUnt 29.95 | 7288 2% sors) Mos (8551) an zenaga $ 115 
SN7443N 16 .99 5М741418 16 .69 SN74221N 16 1.19 5800/68000 SERIES 740921 18 256x4 —(250ns) Ct ; 73.85 76218СРА 4 ig 
SN7444N 16 .99 574424 16 2.95 58742518 16 .79 | MC5800 40 495 | 140929 16 1024x} (Sons CMDS (8500 . .3.95 TB3ICCPE — $15 
SN7445N 16 69 SN74143N 24 2.95 SN74276N 20 195 | МС68020: 40 MPUwithclach and RAM ` 7.95 | 740930 18 1024кі (250ns)CMOS(5518).. . LW сыны ы ET. 
SN7446N 16 69 | SN74144N 24 2.95 | 58742798 16 79 || MCOBIOAP! 24 T2BxBSlalicRAM .. . : 385 | 745189 16 16x4  (35ns]93405  .... 195 8 мәсе на 7% 
SN7447N 16 69 SN74145N 16 59 SN74283N 16 149 MC6821 40 Peripheral Inter. Adapt(MC6820) .. .495 | 745200 16 256x! (805193410 ...... ..2.95 b T 
SN7448N ; ; : MC6828 24 Priority Inlertupt Controller . 15.05 | 745206 16 258x! (60п5)|93411 30 м 1% 
44 16 .69 SN74M7N 16 1.49 5М742848 16 2.95 # MC6830L8 24 1024х8-ВИКОМ (MC68A30-8) .. .10.95 | 745289 16 16x4 (356512101. .... 2.25 H № 55 
SN7450N 14 19 5М741488 16 1.19 SN74285N 16 2.95 MC6850 24 Asynchronous Comm. Adapter. 495 | 82510 18 1024х1 (50п5)0.С. 93415] . ЕКІСІ i” 
SN74STN 14 19 SN74150N 24 1.19 SN74365N 16 .55 | МС6852 24 Synchronous Serial Data Adapter 5 75 | 82525 % 164 (50л5)0.6 (745289), ^ 225 " 2 8% 
SN7453N 14 119 SN7418!N 16 59 SN74366N 16 55 | MC6860 24 0O-600bpsOigialMCOEM 93 EPROMS Ш ae 
SN7454N 14 74152N 14 MC6862 24 ?400bps Modulator . . k 12.95 
‚18 SN74152N 14 59 SN74367N 16 55 ЕСЕККЕ ТЕУГЕ (MCBT26) 225 | 702A 24 2568 (lus) 44% 
oo 18 25 SN74153N 16 459 SN74368N 16  .55 MCBBO00LB 64 MPU 16-Bil (8МН2) E4 69 95 А z а [I P 1 
SN7460N 14 1% SN74154N 24 1.25 SN74390N 16 1.49 MCB848BP 40 GeneralPurpose іп! Adapter 895 TMS2516 24 2048х8 НМ 12216 io 35 H 
SN7470N 54241154 sa | сауын на 149 | МС68652Р2 40 Multi. Protocol Comm. Controtier . 2495 | түзі 24 4096x8  (45UnsINMC2532 [4 = 1% 
МС68661Р8 28 Enhanced Prog. Comm int, 895 | ЕКЕНІНЕ iB R “Т : iE 
Mom 5-4 10.9182 16 хэ 20808 SERIES. —— ——— IMS2716 24 2048х8 ҚЫ 3 voltage MB т 14 [6 
24302 M À EA AA 4 79 % isaoscA 40 2716 24 2048х8 (450г) AS э 34 58 
Aux a 7505 1 <3 1М555010 40 C his Dati thtértace (SIAC) 4 2716-1 24 2048х8 (350ns) n 6 ЕТ ім я 
пае и W я ie р = 0458154 40 128 Byte RAM 16-Bi1 1/0 13.95 | 2732 24 40968 (45005) 2... b '" ta 
"MS и 5292) № 2.9 % |58206 20 OctalO Flip Flop Tri-State (746274). 5% 27580 24 1024х8 (45015) wp "T ‚ 205 ж ІН E 
7450804 B4 и ШЕ, 16 885 # ррв212 24 8-hitinput/Output (745412) . ‚225 | ММ2754_ 28 8192х8 (450г5). кА E T T^ 
MSS d н n SA 20 108 % opazi 24 Priority Inlerrupt Control . 395 | MM2764-3 28 8192x8 (30005). 10 #5 1% іш Lig 
asi 2" n a a 1.03 E брв216 16 8:DirectionatBus Driver 2.25 PROMS n 149 "РЗ 
pnt a n и AS 14 109 [| opa274 16 Ciock Generator/Driver 2.25 | тазза 16 32x8 — PROMD.C (6330-1 149 б Л à 43 
mas? M 3 Я | таза 20 109 | 028208 16 Bus Driver ен 204 | 745287 M6 25x PROMIS (6201-1) 272195 t ES |" 1% 
мыз M B id | vasos 20 ІШ (ова 28 SystemCont /Bus Driver (745426). 349 | 745288 — 16 зв Рента (6331-1) 719% 3 тж d 
МЕН а BH 5 | rs 20 149 [| 0р8238 28 SystemControlter (745438) 448 | 745387 — 16 256.4  PROM OC (6300-1) «1.98 s i T 3% 
гам a ті 15 19 | /NSB243 24 U/OExpandertor4B Seres . ..... 595 | 74847] 20 256х8  PRDMT S. (63091) . 595 ts 1” ж 
ink AE 7408 16 109 [| INS8245 18 16-Key Keyboard Encoder (740922) 4.49 | 745472 — 20 51208 PROMT'S. (6349-1 4.95 E i E: 
in и B] мо ж a 429249 18 109 8 issz46 20 20: Key Keyboard Encador(74C923) .495 | лааз 20 512х8 PROMO .C. (5348 49 - 
МЕНІН Ba A 45.5 вре л Qspiay Conon (146900) . а | 745074 24 512x8 РВОМТ S (0М870295) 49% NEW S 
| и ao rasus NN: ANI EE уе | тавая 24 50ка юма Сёз)... or 2 
. syn.Comm. Etemen В 1 ға 
men MB | ВИТЕ ee ЕЕ T NIE EE M UU EE: DOEESEECON 
71452 м % | 145535 99 | 74573 20 149 | рра227 40 Prog. DMAContrat .. - 798 | asaza 18 ше PROM 1520050! ^. 49$ | анса 74НС157 118 | 74HC373 
ЕНЕ ТИТЕ w e pees ЕСО MIT | MEE: CEN EE 
rog. ontrotler Bs" © 
тала М 3 | 7405156 18 @ | 74590 14 во || орага 40 Frog Keyboard/Osspiay intertace ..698 | 92842 74 Sexa ОМТЫ —M UNE "b H9 Dee 
Au) м B un w € | lass м 9 J opasog 20 EB TeiState Bi-Directonal Trans, 395 | posing 16 2564  PROM OC (27820) .. .. 395 ЕНІ: 74HC174 139 БЕ 
741542 16 % 7415158 18 » 7415298 16 69 DP8304 20 8-0! Bi-DirectlonatRecesver 2.49 825129 16 258x4 PROM TS 127521) Е 3.95 TAHCBÉ 14 74HC175 1.39 74HC4538 
|EEIEEEIE SEIL MI ЕН MIT HU "IE мкін 18 1 төсе 
k -Dil БЕШкестопа! Receiver : i 
488 М | тїзє M ӨВ | 74595060026 | ораз 20 OctaLatched Peripheral Driver «495 | 52585 1 20484 PROM T'S. (78824581) ...995 $1nd$.30 lorDatasheet 
ИСЕН HA 15 ДЕ i 69 7415366 16 49 0Р89311 20 OrtalLatched Peripheral Oriver .,. . 4.95 0М8751818 24 1024х8 PAOMT.S (825181) , ..9.95 
Mss w BA ases Ww 19 | ЖАР w ag. | MICROPROCESSOR MANUALS 8 DATA BOOKS | OM67SIBAN 18 2044 PROMOC (825184) . 118.05 
741573 14 7415168 119 7415373 20 129 М-780 UserManual . я 0М975185 18 2048%4 РЕОМТ.5. (825185). .9.95 = = —— —= 
TALET 39 | сыз im | ой | М-СОР1802 — User Manual OMB7SISUN 24 2048х4 РАОМО.С. (825190) 19.95 Тін е писание. 
74,575 я 7415170 ia 7415175 ү А anal Бы алам c. rea di OMB7S191N 2048х8 PROM 7.5. (825191) ....19.88 аі) $& Оса 10-Inpul ANO-DR GateArray (MighDutpul) , 
741576 E 7415173 M 7415386 : 1982 Intel Data Book (1405pg.) . DATA ACQUISITION мінбе 00 Hex 12-InputANO-ORGate Array (HighDutpul) — , 
741578 » 7415174 t 7415393 euna са B orte Convert, LEE: "aud S8 Quad непри NOn Шайгу (инел z 
из к gof го м i | racao УКУ er т ҮҮ Ree Ma Ки корер нае ыры 
741586 4 1981 Nat. TTL8ook(624pg.] .. ..... 9.95 8-bi1D/A Converter йа яуа Ёп ES ЯН Men tein Vt RATER MEUM! 
8 n 7415190 аҹ 811,595 1980 Nat. Memory Data Book (464р0.) . 8 8-bitA/0 Convert m 1 рад 1404 — 39 = Quad 14-Input AND-OR-Inveri Gate Array (Low Output) 
741590 % 145191 н 811.597 | ое Е МА! of) Oclal 16-)nputANO-OR-InveriGate Array (LowOutpul) 


1980Nal. LinearApplications ы n 8-bitD/A Converter ба FA% bie | 


15.95 
..7.95 Ра А8 ғ Octa 16-\n pul бертін AMO-ORGate Array. . 
..9.95 PALUEMG М gs 1514р Ragitoer ДА-А Gang Азу 


ғыңы ML тит АКС. СЖ Сум ч 
30012 1962 NATIONAL PAL Data Book ites). . $5.95 


TLOTICP В 79 LINEAR 


TLO72CP & 1.39 

TLO740N а 195 (М3ық-15 1% 

TLOBICP @ 59 LM340T-5 19 

TLOBZCP & 1.19 LM34DT-12 79 

TLOS4CN aa 1.95 LM340T 15 79 
LM348N 14  .98 


LM301CN в — .35 
LM350K 4.95 


LM302H 1.95 
LM304H 1.95 LF355N 8 1.10 
LM3D5H .99 LF356N 8 1.10 
LM307CN .45 | 'LM370N 14 449 
LM30BCN 69 LM373N 3,95 
LM309K 1.25 LM377N 1.95 
LM310CN 1.75 LM380N .89 
LM381N 179 


LM311CN ‚69 
LM312H 2.49 LM382N 1.39 
LM317T 1,19 LM384N 1,79 
LM317K 3.95 LM3BBN-3 .89 
LM31BCN а 195 TL494CN 2.98 
LM319N 14 195 TL496CP 4.19 
LM320K-5 1.35 NESIOA 495 
LM320K-12 135 NES29A 2.95 
LM320K-15 1.35 NES31V 2.95 
LM320T-5 .88 NES36H 8.95 
LM320T-12 -89 NES40H 4.95 
€M320T+15 89 HES44H 2.95 
LM323K 5,95 NES50A 1.95 
LM324N 14 БЕ) МЕ555У 35 
(М556М ,89 


LM33?T 195 
LM338K 6.95 МЕЗ64М 2.98 
(М565М 1.19 


LM339N 69 
(М340К-5 1:35 LMS66CN 8 1. P. 
МУТУ 8 


. ЕМ340қ. (ё 1.35 


Ша — FH B-bitA/0 Converter itea Ав 
AY-9-1913A 48 SOKBaudUan(TRi02) ы 


es CONNECTORS «mmm. 


DB25 — D Subminiature (meats А Solder Eyalet/Wire Wrapi Edge Саға 
Fent a- ағынына Parl ва Сеть Dats tee 
(rer bees Prog ти мыт «eu! 
ыт Y Fo teckel 18/24 Ееее іне 
ыы” құрағы М 12/44 PELLIT 
9A* MS bh Pe Tahal " тнғы FC hype [id тіз. өзі 
DB25P 25 Fin Prag (Meats R$232) ғ. ләр aru 
ФЕРУР Ht PAP Bid rapiat Plug “ун Wea Wieg METER 
n m inciden Заві м/н Whe Wing - Leva | 
e 1] Pw Seba ВЕ EE Connectors 
peer 38 Pis Phe RT 
£168 ELI: WHF Trani Весе 

- Accessorins LHE бизе Adagia 
Нәм мен Ф Тагың Comene inns Let Bedatiog Айн 
База ме ВА. 15 Seda Сыа р ASC Гар 
ткы! ber DOES Тын [ainm tag OSC дка 
штей не DC]? fers (кесене BAIL Aram Айла» 
Fond te [£d imira Ггееесіть amt [at] 
t погена м mig тема легі ні ponti мн. 


ІС SOCKETS - 


For Socket Required, See Column After The IC Part No. 


LOW PROFILE (TIN) SOCKETS | WIRE WRAP (GOLD) SOCKETS 
1.9 10-89 100.090 LEVEL #3 1.5 10.08 100-099 


8 pinLP .16 қ 113 8 pin WW .48 „АБ .42 
14 pin LP A7 4 M 19 ріл 65 62 .59 
16 pin ЁР .19 E AB 14 тіл „65 .62 .59 
18 pinLP .26 s 23 16 nin WW ‚59 ‚65 61 
20ptnLP 130 4 „25, 18 pin WW ‚89 -86 19 
22 pin LP -31 25 20 pin WW 1.69 1.05 .88 
24 pin LP wd 28 22 pin WW 1.28 1.19 1.15 
28pint P .40 .35 24 рїп 1.29 1.23 1.18 
36pInLP E , 38 28 pinwW 1.59 1.50 1.48 
40plnLP AQ 43 36 pin WW 1.85 135 1.68 
— Soldertall Standard Тіп & Gold Amo Avaliable” 40 pinwW 1.99 1.89 1.78 


$10.00 Minimum Order — U.S. Funds Only Spec Sheets — 30¢ each 

California Residents Add 6%% Sales Тах Send $1.00 Postage for your къ: a 
Postage — Add 5% plus $1.50 Insurance FREE 1983 JAMECO CATALOG 3.37504 т к 
Send 5.4.5. for Monthly Sales Flyer! Prices Subject to Change v n i 


Mal Order Elociranice -Werkhuide ум Wn, 


+ M 
T „р. 24° 
„чь, 


$3.9 
"m 4 ТАЛА; А vans. 


1983 a Data Book (641 p9- 


74500 1981 Intel Peripheral Design 1828 ро. Б 


74502 
74503 
74504 
74505 
74508 
74509 
74510 
74511 
74515 
74520 
74522 
74530 
74532 
74538 
74540 
74881 
74564 
74565 
74874 
74586 
745112 
748113 
745114 


Ма 
145244 
74555: 
715253 
1487157 
нез 
7450 
74550 
145147" 
АЕ м 
333 
қаз 
ns 
ным” 
мыт" 
14541)" 
нч" 
нан” 
14837 
ТІМ 
nssm 
мын" 
14599 
745M1 


205610 


145/РН0М5" 


LIILIT: 


"m 
тиіс 
шалып 
rere. if 
6711-5 
ЕТТЕ 
өні? 


та 
ETT] 
npe 
ман 
яғнн 
алы" 
изм 
міні 
715195 
пы 
75241 
мыш 


CA—LINEAR 


т. 
222222232535 


LM1310N 
LM1458CN 
LM1488N 
LM1489H 
LM1496N 
LI 1800N 
LMi889N 
LM1896N 
LM2002T 
LM3189H 
LM3900N 
LtA3905CN 
LM3909N 
LM3914N 1B 
LM391SN 18 
LM3916N 18 
RC41360N 14 
AC4iSINB В 
iCL8038B 14 
LMf3080N 8 
LM13600N 16 
MORE AVAILABLE 


Pal ме 
Fina 
sorri 
тты 
и 
LS гъ 
pep ri 
еч ТД 
EPH u 
қ ыы и 


а -а xm 
= 
mE 


М. 
фл. 19 
ған 
шін 
Есин 
0194187 


Fb ња cn 
seis 
ЕЕЕ ЕРЕК ЕЕЕ 


та эф ж а huoc) ж м de d 8а em —5 cA c 


CA3010H 
CA3013H 
CA3023H 
CA3035H 
САЗ039Н 
CA3046N 
CA3059N 


EZEZ 
қа 


С04098 
С04506 
CO4507 
С04508 
С04510 
CD4511 
CD4512 
CD4514 
C04515 
CD4516 
C04518 
C04519 
CD4520 
С04526 
CD4528 
С04529 
С04543 
С04552 
С04566 
C04583 
С04584 
С04723 
С04724 
М014409 
MC14410 
MC14411 
MC14412 
ML 14419 
MC14433 
MC14538 
MC14541 


c94000 14 
с04001 
C04002 
С04006 
004007 
CD4009 
С04010 
Со401 
CD4012 
CD4D13 
С02014 
С04015 
С04016 
С04017 
C04018 
C04019 
С04020 
C04021 
CD4022 
C04023 
CD4024 
C04025 
C04026 
CD4027 
CD4028 
CD4029 
C04030 
CD4034 
С04035 


CHH 
С04042 
C04043 
C04044 
C04046 
CD4047 
CD4048 
С04049 
С04050 
С04051 
C04052 
C04053 
CD4056 
CD4059 
С04060 
С04066 
C04068 
С04069 
C04070 
CD4071 
C04072 
C04073 
C04075 
CD4076 
04078 
СП4081 
C04082 
С04093 


50 VOLT CERAMIC DISC CAPACITORS 
k 9 us 100+ | Value 1-9 


tor 


ELECTRONICS 
1355 SHOREWAY ROAD, BELMONT, CA 94002 


47 


LI I 


| 1/83 PHONE ORDERS WELCOME - (415) 592-8097 Telex: 176043 


Circle 216 on inquiry card. 


520 BYTE January 1983 


CONSUMER PRODUCTS 


SECURITY ALARM SYSTEMS 
Home Alarm System 


“Зәлілашіба а Фріда wl india! 
3464 СҰМ = зыр Kay кіс ouant y 1st 
баве war MIN) тудуп е Ампт үрт ul ah 
Dra K sace сатса > Dog Sy bakery: ed on 


POWER SUPPLIES — KEYBOARDS „EXPAND YOUR MEMORY 


ТН5-80 to 16K, 32K, or 48 
POWER SUPPLY + 5YDC gp 1 AMP REGULATED Tranpaction Tech 


WOC а А ju ТТАР Бено. -tre [tiach si- ecd *"Medm 1 = Fram 4K to 16K Requires (1) One Kit 
1 1 T 
om en. 3 M үл = wwe a PEDE et т p лр Model 3 а From 4K to 4BK Requires (3) Three Kits 


Pari Ме. PS51194 — - . $19.95 each Color = From 4K to 16K Requires (1) One Kit 


POWER ie + BVOC Ф АМР REGULATED € а eom, чане и 


E | ли їн t opio 116 ғ шаа EI ERE ea Jani me ee | TRS-16K3 *200ns for Color & Model Ill ........ 

ж 7 $ ^o wil de f “ 

am i-o a ee gt —- iji Part Ne. ЫРУ, там gua. ..324.95 pach TRS- 16К4 25005 бог Model 1. қайы” сый 

| мео В солма теле tot arte ұрыны POWER SUPPLY УС Gi TARE REGULATED aa TRS-80 Color 32K or 64K Conversion Kit 

ST-05 iaa шығ syra $59.95 | ерші. VIAL 474401. бмр УП Mu 1) зар. SYOC 6:13 ғау. Mirada cr Ki coma complete wath B яа. 4164-2 [200g]. 644 Оут. ААМа & con: 

Do © 1 rest кел, түгін ф aes THY ring 507 Кен отың гінің (Д г ні, Lira: dW vain documesiaiion. Спетегіз REBO соны” commaers Mom 
or Security System rrr Н ee Tent 4K-32K Memory or 164.64 Memory 
а food Qa glare э inet {+ Р. зжссла Suy Part Ne. OPS-1 . $29 35 each 


TRS-64KZ onm &328A24ÁMEROSRRRRXARAÁ&AÁARA 
5'A" Mini-Floppy Disc Drive 
finidusiry Siendard) 


түмет + Alas me bred ay qe n0 topita ‚ $54.95 
v Lam pe эе КЇ ле] Зу peri гиса) Coo 
> Рован Gne ЧҮ battery (ret тщ! j = үт 
сисаз MD periona coge тїй Ий o 


Pa Жет 


ES-D7 шәл» 529,95 
Anti-Theft Auto Alarm n System 


* Аша NOD гу кіпбей actam ұға M. 
тей» бірт ықта lar үп ал іші әб 
ON Dy исін ag е * We Cue wid set 
дайта! Мет * (бе мі fy parer а (1563 Серт 


MULTI-VOLTAGE POWER SUPPLY +5. + 12,—T2¥D0 REGULATED 
Wet 101-123 VAL, егіпті /TES-TSOYAC атн; y= + д? тар ЫҢ, SOC ш 
ideni Fined. dor a Some —1fTV A 1 мар Ы. писеди мойыл fire 1187 15 


LEW jh 0 
Part No. RAO250 $39.95 sath 


POWER SUPPLY +5¥DC Ж 7.5 АМР, 12VDC @ 1.5 AMP SWITCHING 
эңип: 1ҒУҒАП, Ю-ІНІ 63 ampi THIYAC, КМГ & үй ме. Fpa vell. < ponu терү usact rwt- 
mM os T& amp. 12906 g 1.ізен BR Ыз mam cord 319 Шз 


Part Ne. Р584/0 149 95 each 


FOR TR5-B0 MOCEL 1 

Features sing!s of dowels oan Farcording 
mode FM singe. MFM dowa density. 
Power «12V 1208Y) 1.6 amps max 
WIC (20.254) O8 amps тай. Шп дъ pic- 
Чиге st ra (owe rl anc), caue, orent wey 
© сае Mine Gate beh mob 
Wesgne J'4 pounds. Sue SW x BD з 
ун 


алан мән, т еее нара жаны жай POWER SUPPLY 4-Channal Sitchin Pawar Su наны Білте сети Price 
үү = = му» A ep жатыш, mii ciega, Us TRUM. panee llian -—- ЕВ centred эррйслйгаз Ip КЕЗШ. o zeros l $179.95 
La 10A luta] w 10. RAE May en өй а ТОС ( SA, SEDC gp 14; e TT jr ТА. -12VDC ТА fingle-aided, 48 tracks, pm сүйші capacity 
ng. * врн ғ, UM rl. Сесе уйин. АЩ ШҮ mper pet- 
Pus VIN А Нн ат PS m ҒЕр250........... ..$199.95 


Part Ne. FCS-604A Geese tuüumttesw- а һо Pereretedawrert $69.95 each 


| POWER SUPPLY Adcjusiable Swilching 4-24VDC lo 5 Amps 
M. LIOC: ЗПИС ar БА. SY @ ABA. PUL ar 4 ВА. 12VOC а 3 38. ПТС c ч ы PX 
a А Ртітсіне impel ҰТТЫ SACHON Фир oiteig жама )ÜwY D- 
4 75"N 1 2.75^H. Mr. 3.25 In. 


Stereo 


Cassette Player 
with FM Steceo Tuner Раск 


JE224 KH "»-v»3 -""*"Y* I p то чи яғтчтт АДАА КЕЈ $79.95 each ы Single-Sided 
* Lightweight Headphones JE224À мағы & Та . $99.95 «sch ° 77 Tracks 
• Cr02/Metal/Normal MICRO SWITCH 69-KEY KEYBOARD * 400/B00K Bytes 
Tape Selector киз Елеу Вур. Пасмы қы тулы EBG С. Sevan най тес, Hoa Liga E t "Y 
5 : Tare Coanecten. Средни aP —— Com Tn æ indus andar 
* Anti-Rolling Mechanism Part No. K8895012-2 (Fits into DTE-20 Encdesure) "519.95 each y 


FEATURES: «Blue carrying casa, shoulder strap, belt strap, 
lightwelght headphones, FM stereo tuner pack & instructlon manual 
• Talkline » Tone selector » CrO2/Melal/Normal tape setector » LED 
operation Indicator • Bultiam microphone » Stop/elact, play, 
rewind/review, fast torward/cue, tape/radio setector functions • Vol. 
control • Екі. power input Jack • Headphona jack * Auto-siop 
mechanism (shuts off player when tape ends) е” Anti-rolling 
mechanism (prevents sound from quivering when walking, Jogging, 
etc.) * Weight: 13 оғ. « Requires 4 AA batteries (no! Included) * Size; 


MICRO SWITCH 55-KEY KEYBOARD 
Weed тилмер Шан T$ Pa Сый Cometa Sapply Тап ТС Mau Кетігін 
и QWERTY Ардан Key Pada ім Curtat and ward осін мсн чарои 


Тһе ЕО 0100-8 8^ Flappy Disk Drive (Industry Standard) features 
singie or daubie density. Recording moda: FM single. MFM double 
density. Transfer rata: 50K уруу, single density; 560K bits/sec. 
double density. The FDD100-8 is designed to work with the single- 
sided soft sectored 18M Diskette |, or eq. disk cartridge. Hard: 
sectored option available. Power: 115/230VAC @ 50-60Hz, + 24VDC 
mt amps max., + 5VDC @ 1.2 amps тах. Unitas pictured abave 
(does not include case, power supply, or cables). Size: 8.55^W x 1471. 
x 4.5"H. Weighs 12 Ibs. Incl. 96- -pg. manual. 


Рай No. 855018-1 


MICRO SWITCH 88-KEY КЕТЕОАНО (PARALLEL 

аз Entry Epor иил Yalpi +50, 12V 1. “ақтай ни 
Eit = pi Fo Саре Cord Сазды Schamp ім Usan 0012 Encoder 

Past На. 885022 (Биз tote DTE-20 Enclosure) ” $59. 95 each 


6^L x 4°W x 1-1/8°H Part No. Price 
Mod | TWF-802 $69.95 CONTROL 104-Key Keyboard FDD100-8 Buy 1for..........----. $269.95 each 
ode конан ФОУ, ОАТА FDD100-8 Buy2for.............,,$259.95 each 
AM3-4 АА Alkaline Batleries ........... .4/53.05 Duta Entry FDD100-8 Виу10/оғ............5249.95 each 
uric Keyboards 2708,2716,2732 & 2764 EPROM Programmer 
Mini Stereo D etum JE664 EPROM PROGRAMMER 
шый. ee 8K TO 64K EPROMS — 24 AND 28 PIN PACKAGES 
4 y ҮН 95-Key Keyboard — айы 80-Key Keyboard Seil-Containad — Requires Ма Additional Systems for Operation 
Ort ary 
WITH HEADPHONES Coast 
Каука 


Еог Joggers. Cyclists, 


Skaters & Sports Events 


20” (шї 
Coble 


FEATURES: Lightweight headphones. Lelt/zight balance control. Full 
fidelity stereo sound. Additional black sofi carrying case and 
shoulder strap. Belt clip (hands free). Operates on 3 AA call batteries 
(not incl. - saa below), Compact size: 3-1/8"H x 4.7/9 "L x 170. Wt, 602. 


Model 2830 ........... $29.95 


AM3-3 AA Alkaline Balterias ........ 3/$2.98 


_ TV GAME SWITCH 


Switches TY to video game 
е Of Computer Operation. 
Used on Atari. 


ЖЕ. Aricia ER 


СА154А.........579.95 Cass CA150C .........$89.95 
Color; keycaps: black, blue, red - cover black wfheigs base. 21'5 *x9" x3'$ ". Biba. 


BUG B нэ анаа! compar torent ты -> 

и Tu ч 8- ЕСЕДІ er ri c dn gn du- BUG BOX 
nJectlon mo plastic • ғ plastic covar ST 

sides 8 cs "нег ae, winimbets us ORAGE 

«Compartment size; x " doep » Box 

size: 4.9° х 3.3" х.б” © Weight: 1.75 02. SYSTEMS 


ін е WL 1% Ен. 


BUE ЈЕ664-А 

Please зресіу color code: (B) Blue, (В) Red, (УЛ аша CAO ВОС.) with Bug Baxes “А EPROM Ргофлаяла. .... .$995.00 
White, (Y) Yellow —————— ee Aue Сенше сады AMA MR) Soo 
= TGS-1 $2.95 en ParttNo/CotorCode — QTY PRICE | LS! BIG BUG BOXTM — Designed to are || 2Е555 — RS232C INTERFACE OPTION == The 12565 852326 Interface 
LEE. ы * BQX-0Dt- | "nm CASSETTE EET. ame ІС, Resistors, Capacitors and Diodas + Dia. Option Implements computer access 10 tha JEGG4's RAM. Sample software written In 
n Вах-010- A nio thre в compartments measuring 1" x & 15^ к BASIC provided lor ТЯ5-809 Model |, Level 11 Computer. Baud rate: 9600. Word 
АМТІ-5ТАТІС a ер * MET vertical on inject horigenial ll Lgih: 6 blis - odd parity. Stop bits: 2, Option may he adapted 10 other computers. 
saxa] ы seem и Юа | бш Bonel Нозу ошу тестот гесез || YEGGS-ARS eprom prog. к/ ЖЕ Option... $1195.00 

pic 4$ е T EO 5$ 5 LSI BIG BUG BOXTM Assambied and Tasted (Includes JM16A Module) 
BUG CAGETM — 12 locatlonsstoreBug Boxes, EPROM JUMPER MODULES — TheJE&54's JUMPER MODULE (Personali- 


Big Bug Boxes or Bug Trays = Moduiar and іп. | Please specity color code: (B) Blue, (A) Red, (W) 
terloc king "Нету duty injectian motied plestic | White, (Y) Yellow 


Қы Is a plugita Modua that pre- sets JEG 64 for рғ e Ди ше» 
* Each cage has сіз lacatlons * 2 cagas per PART ELIT CODE QTY PRICE 


EPROM & contigires EPR OM sockel cannec fons for that particular 
Part 


pkg. * Cage dzo 5.1/8" x 5° x 3:718" +4 colors dip TEE Smp. o mE ea 1 $ 3.28 
available — please specify color code: iB) Blue, (В) BLK: 010. 4 ; инн: кы Сабы dI 28.78 = тюм быт ышы е 
OY ST С Red, (уу) White, (Y) Yellow ANTI: ST ATIC M 2708 à AMD, Motorola, National, Intel.T}..... ... $14.95 
J ICKS PADDLES Pert No./ Color Code Prica | {КОНУ JAS s eene 1 544) ub ҺЕ ee 
ойшы. ete ee ee Se ES ССА 0 070! 4, x е” Tr = = ats К 
JSA (2) “а . 98.95/pair JSP (2) ero $4.95/palr 000-091 |2 Саден (loc. ae.) ..$11. 95/рка. Аш зне JM32A YMS2532 Motorota. Ті. $14.95 
= — Seit-adhealve labels for the JM32B 2732 AMO Fujitsu NEC, Hitachi Intel ......,.. $14.95 
Mostek DC/DC C rt BUG ТИАҮТМ — siores in Gug Cage * biokisg back of ICs в Shows exact Internal logic In reistion È JMB4A | МСМБ8ТБ4 i 
osie onverter planc A, ok style: Орап (1 compartir 20674 to IC pine » 532 lebels Іп each package (includin MCM86L764 Морго! $14 p^ 
+5 VOLTS TO -8 VOLTS Gees "y Vertica ДИ сотум nia 5" кй "з d several blank labels} * Esch package for B, 14, 16, tala ұзық АА 
and Horizontal Ш i A" x 396" x 85 | 24, 28 and 40.ріп (Са » Comba packs Includ Mg MB us Е 5 -- 
прос »flV. Output: (regula Q Ё 4 Ja 
! fiv. Gu ФУ {гер Xm. ideal bor boo! rp atcp wic. e Tray | 1,068 labels for TTL and йоз ice | -М84С ТМ52564 ШЕ yn p 


Priziag nircult mounting. Spscificatibna inci meg 2.85" x Tene :.4 * Microproceesor раска contains 744 um 
DC10 .........$2.95 an. 0r 2/$4.95 PART NO, DESCRIPTION PRICE P Раг! Мо. _ Dssuripiam Price UV- EP ROM Eraser 
= BTH4Ot — Hotizontel Вид Тгау. ..........51.26 | ЕРТ.042 Tibe w ee 317.08 
urv-opt Vertical Bug Tray shetsdnahayy eii 1.06 BPC-012 CMOS. t51146495b 43434494448 ndt .8.96 
ETD-201 Open Bug Тау. -..,.......... 1.96 BPM-012 Combs . ee ұяға «аа, 14.88 
ВТК009%9 1ойввспВиТтау(3).,...,......4.98 | BPU-O12 Microprocessor dog NO ЕЕ. 9.85 B Chipe — 51 Minutes 


f» JUMPER AND CABLE ASSEMBLIES 
STANDARD DIP JUMPERS A 


Жи ugy ым ір» Nefi dH Meg mam hay divis 0240.1 КЕЗІН |40 опело EI^ | 5,39 
реи іше герин бас еқ орсо 040.2 92413224 | 40 псн» 24° | 8.48 
omod a 243298 |40 inged 267 | 849 | Erstes 2708, 2718, 2732, 2764, 2618, 2532, 2684, Еғаввв up to B chips 
put. [ТЕТЕП singe and Р Em d Ача: 1 6 caes a s 10:29 within 51 minutes (1 chip in 3? minutes). Maintains constent exposure 
ыза 3 BMT AG 14 зюшөзла 24° | 206 равза | 02419698 | a0 су а зв" | 10.95 distance of ona inch. Spacial conducilve foam liner eliminates atstic 
ips Шат 0 - cm " x siete n р MEUM 10" | 2.36 ш: ДЕ сә ee eee ры build-up, Bullt-In safety lock to prevent UV exposure. Compact — onty 
JS-5K Taper Pots... $5.25 т co pP ыра STANDARD DB25 SERIES CABLES 9.00" x 3.70" x 2.60", Complete with holding tray for 8 chips. 
Dars A 4 | 924108.26 4 mend ЖГ Now you can order DB25 P or S ceunectors with the “ % 
JS-100K e Linear DJt8.1 924112.!2 16 simyleend 12" cable necessary ta fit your application. Choose from UVS TIEL Replacement Bulb тм A 16.95 
aper Pots . $4.88 f one 9241224 | 18 wngend 24° our Mandard fiat cable In 4.foot lengths. Сай today. D Е-4 579 95 
38-150x 180K Linear m MU и ът „STANDARD CABLES O ШЕКЕР Eini. eae 
Ті Pots ^I UE (T E $4.75 DIEN . 92406.24 18 pas таз Peri Мә. Cable Length Carmen tont Pree ^ 
à . 40K (2) Video Con- 0Л83Л8 | 924110828 18 ени аи ОҒ сазва 41 (0825: $7.65 
JVC-40 | ч 4 e tet 1.0 Ц р - y 
нак icta tolerinCags.,.....$6,95 | onn [mens м шь; ІР рама drn поюз BAD ; oprite-style ran 
JS KMOB Кт оғ JS5K,100K,150K.....3.0Rea. | 577 SUIS MEM нез W DEGERA P 4 feat 2085P 13.49 


ә Жӛсіт free air del 


very 
= 3,125" вд. x 1.665" depth 
» 10 AN cont, duly at 20*C 


#11 SBOH? 
PWS2107U mec visa .-. $ роб ва. 


DJz4-1-24 924126.12 24 duubleend 17" 
0J24.2.24 32412624 24 шынға М 
0424 3 24 92412626 | 24  doubleand Je" 


OOTP Ad — 4feet 1.0925Р/1.08255 13,75 
DEISEAS dion 208255 13,95 


Spec Sheets — 30€ each 
Send $1.00 Postage for your 


JVC KMOB Krob tor JVC-40 ............ . 5.00 an. 


$10.00 Minimum Order — U.S. Funds Only 
Cailfornia Residents Add 67: % Sales Tax 


Wall Transformers 


AC and DC Types Postage — Add 5% plus $1.50 ore FREE 1983 JAME O CATALOG | *PuWS2107F нее... . $14.95 sa. 
аео өс на volu, ,, Muffin-style Fan 


АС i5Ó(aboem 117У/608:  12VAC2SQmA тм Сай E , * 105cim free air delivery 
5,56 izvoz ЧАС За оет ва E: мүт ах тарсро 

Р а. 2 : e 1D yea cont. duly at 20°C 
risen 117Vi60H2 9.2УАС2.5етр | т = y y E 
рс 509 1200/8092 о ОПА. 4 | азы” ELECT RO N | CS Ta 3.8 ow + Impedance protected, ambieníg to 70 с 
0с54е 117V/B0Hz  9.5VDC275mA ....... .... Я ИА ‚айы i * FSV Зона ТАМУ Wi 17 ог. 
ND ауыш КОДАН ema a е%Ф 1355 SHOREWAY ROAD, BELMONT, СА 94002 , MUZAT-U fasted ute 22v. $0.95 ра. 
— moe des aede 25 | 183 PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043 MUSAIN нее... 514.95 вә. 


Сігсіе 216 оп іпдшігу сага. BYTE January 198: 521 


19 Column Printer prints 16 numerical columns plus З 
columns which have math, alpha and other notations. 
Each wheel has 12 positions with position 12 blank. 
Position 11 on numerical columns have decimal point or#. Utilizes 2.75" 
wide adding machine tape and a dual color ink ribbon. Input data parallel 
withfour bit BCD comparatorcircuit(schematic provided). Printrate, 3 lines 
per second. Operating voltage 22-28VDC with typical cycle time of 


340m5. Size 8'A"W x 3Ys"H x 55V" Dp. New. $9.95 ea. 3/$27 


BYTE January 1983 


TOLL FREE 


800-854-8230 


910-5951 565 


“ САРЫ Irgcemark d (igdàl Aosonch Ape trademark а? Lu Comparer 
Mall Order. Р.0. Box 17329 Irvine, CA 92713 


Relall: 1310BE: Edinger; Santa Апа CA 92705. 


CEJ 


(714) 558-6813 


942 W. Trimble, San Jose, CA 95131 | 


0408) 948-7010 


78HOSK à LM1414N $1.90 
78М06 1.49 LMI458CN/N .49 
78M.G. 1.48 MC1488N 99 
LM108AH 295 MC1489N 99 
LM300H 99 LM1496N 89 
LM301CN 35 LM1556N 1.50 
LM304H 198  LM1820N 95 
LM305H 1.89 LM1850N 95 
60 5081545: ОР МӨ LM306H 325  LMI8BSN 310 
2901A 14.95 $030 1205 LM307CN .29 LM2111N 175 
9900JL 4885 BOFIN 349À LM308CN 198 LM2900N 88 
6502 995 8 «099 | LM3OSK 1.49 LM2901N 2.50 
65024 1895 6746 4995 | LM3IOCN 1.25 LM2917N 2.05 
IM6100 pd ке 32001 LM311D/CN  .89 CA3013T 2.19 
Es v BARONE (мзен 175 CAgO1aT 1.99 
LIST 195 е LM3T7T 170 САЗО21Т 3.49 
ж LM318CN 1.49 CA3023T 2.09 
ACP RAMS ол pei MO Үмзөмун 125 CA3035T 275 
LM320K-XX* 1. T 
95 6116/2016$7.95 2147 $599 52905199 | МОК” 135 САЗОЗӘ 129 
$ LM320T-XX* 1.39 СА2046М 1.29 
8264-64K 595 411 599 5298 149 | |ма2он-ХХ“ 125 LM3053N 1.49 
4116-2 1.99 414 488 6508 450 LM323K 495 CA3059N 3.19 
e Ful 1 yearwarranty | 2462 өл; no, mons gej umm o cue эн 
4 н : ; . | N 95 
e Top quality — gold fingers a E 4027 4 Eom E LM338K 6.95 LM3065N 1.49 
ы ғ 4044 3. 7. LM339N 95 CA3080T 1.29 
è Expand Apple 11 48K to 64K 21102-4 128 4050 469 9130 899 | |М340К-ХХ“ 175 CA3081N 1.69 
e Compatible with 2-80 Softcard 2112 3.49 4006 399 93415 699 LM340H-XX* 125 CA3083N 155 
е Allows system to run with CP/M", PASCAL, | 214 , 148 415 148 93425609] імзан 19 САМ 80 
DOS 3.3, COBAL, Visicalc, etc. 2114L-4 229 4402 199 yt TEE E ER (9 
: 2 2125 i 
e Supplied with extra 16K RAM & has (2) LED's ——— | Ch) | (мосы) 98 Азан 198 
SUPPORT v LM372N 195 САЗМ0Т 1.19 
32K STATIC RAM LM376N 375 CA3146N 2.49 
64K CMOS RAM 8155 5995  8259$8.95 68047 $2295 | LM377N 275 САЗІБОТ 1.19 
) 8156 995 82751995 68488 19.95 | LM3SOCN/N 1.25 CA3I90N 1.95 
2 or 4 MHz S100 (200nS) 8202 20.95 8279 850 46505 2295 | LM3BIN 178 САЗ410М ‘59 
Expandable 8205 269 6810 4.75 6520 6.95 | LM383T 1.95 MC3423N 1.49 
р 
hn | Uses 2716's 0000542: Slee Se, II NM гё 
2114L's or6116's 8216 2.75 68281050 6532 17.95 | LM390N 1.95 CA3600N 330 
З 1 416.95 6551 19.95 | NES3IV/T 375 LM3900N 59 
16K 4 MHz Kit 5159.95 | Assembled & Tested $399.00 | 82% 292 Gad 
16K 4 MHz AAT 217.92 8226 295 6845 2295 ZB0PIO 6.50 | МЕ555У 538 LM3905N 1.19 
32K4MHzkji 8128.98 5 8228 395 684727955 ZBOA-PIO om NESSEN 98 LM3909N 98 
жанат ОТАЛОСТЕК ак | cous БІЗ СТЫ |ы, BE 20 
BareBdw/allpartslessmem. 99.95 RAMS 8251 6.50 6880 10.95 280-0МА 19.95 | NE566H/V 1.75 LM3916N 3.75 
8253 11.95 8962 1095 280А-ОМА 27.95 | NES87V/H 1.50 RC4131N 2.95 
29€ 8255 450 6875 595 2805Ю 2495 | МЕ592М 275 RC4136N 1.10 
BARE BOARDS жолы, о 555 toe Se) M 22 
зло зви Вона ыш про) MOS PROMS "EE a 
BOBOA CPU 34.95 Same as MK4027 except 1mS LM715N 1.95 ULN2003 150 
32K Static RAM (2114) 24,95 reves МК4016 4Kn1 RAM. 2764 (€Kx8) TS $6995 2708(450nS) $5.75 LM723N/H 65 SN75450N 59 
8K EPROM (2708) 24,95 cie o M 12.95 ma (65015) a LM733N/H 98 SN75451N 45 
27 06/2718 EPROM ЗА. 2718/2518; 5V 702A 5. . . 
Е Board 22.99 me PPER MOTOR (2Kx8) TS 7.95  MM5203AO0 14.50 ore 5 ee Т 
Vector 6800 Proto 22.20 TMS2716, 5V, 12V 17.95 MM5204Q 8.95 , " 
Operates by applying | 9758, 5v (a50ns) 250 LM741CN-14 ,19 SN75454N .49 
bcp em 11 2 MB ; aoe 12VDC in one direc- | ' LM747N/H 75 . SN75491N 88 
13 51 1 Mothe end (WMC) 22 95 tion and then revers- HI-TECH LM748N/H „39 SN75492N 89 
ot Mother ] : * ing polarity (or square LM760CN 2.95 SN75493N 88 
9 Slot Mother Board(WMC) 29.95 ) U 12 VDC LM1310N 1.90 SN75494N ag 
8 Slot MotherBd (Expandable) 34.95 724) wave). Uses ОС, | 2592-001 (supper 5950 ПАСОВ 6 Bros 155 “ТЫҒЫН p 
Floppy РСВ (8” SHUGART) 39.95 zz. / Clock Wise Rotation, | 25,.005(sv) Lower 1095  DACIOD 935 . 
I MC1350 1.95  TL496CP 1.65 
$100(AY5-8910)SoundBoard 34.95 Rated 3 RPM at 4] 2513-ADM3 GV) Lower 14,95 8028 Function Generator 4.50 MC1358 175 
Apple Sound Board 24.05 acp PPS witha 5 degree | mcmss710ascushitiedt2.95 — MC4024VCO 295 : 
PRICE stepping angle. MCMb55740Mat Symbol 1395 — LMS6BVCD 1.95 T 4 Soo | 
єє 9” MCHM655750AtphaConirol13,45 ХЕ2206 Function Generator 5.25 
1171-0188 Minilloppy 2495 — TRIGOZB (5V, 12V) 3.95 
UV “EPROM” | $425 зо for$39.05 | rures ass тын i| 79008 20 74924 зар 7а52445299 
ERASER ы | 1791-01 DealFloppy 3695  AY51014A/1512 (5-MV) 695 қ : : 
1791-02 Оџаі#арру 44.95 АТ51015А/1852(5У) 695 735 %> 73558 E oer ik 
Model 4K STATIC RAM А aaa - ne = 74505 52 745136 1.89 745258 1.29 
UVs-11E жетер, HS Floppy " ; 74508 49 745138 129 745280 75 
ELL-OFF | osa o5 2350 user 995 [ 74509 49 745139 129 745280 279 
2143 Clock Generator 18.95 18718 Astras 2495 74810 х 42 745140 73 745287 299 
А 10/ $8.90 Sc S E ou Ms | 74511 42 745151 129 745288 2.55 
ame as | н 74515 42 745153 129 745373 3.10 
Model &52T 5325.00 but designed specifically | 20300115 5180 СОМОН 995 | 74520 42 745157 129 745374 310 
i for 2-80 based systems. This | a750 34 бой 8С0 1295 1м58250 1595 | 74522 42 745158 1.29 745387 2.75 
à; i | : 74530 42 745160 279 745471 7.95 
1 6K M is a full-spec 4Kx1 RAM, 450nS. 14DBLB Bb:t 385  AY5-2376 13.75 74532 49 745174 149 1745472 7.95 
emory OrderP/N Zilog6104-4 whilesupplylasts. | 140818 8 bit 5.85 АҮ5-2600 1375 | 245238 149 745175 149 745473 795 
ш в DACÓ! DtoÀ 595  MM5740AAC 8.95 ; T E 
Expansion Kits [75 SOCKETS Ты 42 7а 0а 159 76475 805 
for Apple/TRS-80 Hog 74864 46 745195 189 745570 575 
8 pcs 4116 16K 28 CPU 74565 48 1745196 1.89 1745571 5.75 
200/250п5 1 74874 69 745240 275 748572 895 
Ee nus $1 2 ОБ | with - LOW PROFILE | 74566 72 748524: 275 745573 895 
p n s TINY SOCKETS i 745112 72 745242 299 745940 2.90 
CALL FOR VOLUME PRICING (T N) 745113 72 1745243 299 1745941 290 
фт ам 9 95 1-24 25-49 50-100 ЕШР 
“D” SUB CONNEC ebug prog. Ш 8 pin LP 16 15 14 
0" 5 0 TORS Plus 6132 companion |4 bn T % % > 
- А 16 ріп . . . 
Unreal price. DB37 uasi-staticRAM 29.95 
male, D623 female. LL юр 289 з 2 | SWITCHES 
oe Ste p pe r М otor 24 pin LP .38 a7 436 2Position $ 99 7 Position Е 
аны e арыға 28 pin LP 45 44 43 4Position 1.19 8Position 1.49 
ніні Еее. ен USED IN 40 pin LP 60 59 58 5Pasition 1.29 9Position 1.65 
> ж 6Posilion 1.35 iOPosition 1. 
DATA 
воз? $2.50 ов $1.95 PRODUCTS 3L WIREWRAP MUFFIN? FAN 
PRINTER SOCKETS (GOLD) 
Astec RF Modulator $19.95 The dependable, low 
=, ұй . ea. 124 25-49 50-100 cost, largest selling fan 
ee ы 6096 В pinww 55 54 49 for commercial cooling 
Қы "т LOR 10 pin WW (Тіп) .65 53 58 applications. 
dd CON N ECTORS 14 ріпуу уу 75 73 67 рр т 
48 СЕБЕ 16 ріп WW B0 77 70 e 105cfmfreeai delivery 
a Mel E NEM Kk D м 
20 pin WW 1.15 1.08 99 eight - 17 oz. 
РУМ 1082 Channel 3 or 4 zac DB25P (RS232) «йа 22 ріп WW 1.45 1.35 123 SPECIAL PURCHASE 
24 pin WW 135 126 1.14 
1200 BAUD MODEM IC [кы е ӘРЛІ ЕЛ x $9.50 
Hood 125 | 40pinww 220 209 1.89 Ww ва, 
Features: Set with Hood, Sale 7.50 
91200 Geud | 22/44 S/T, KIM 2.95 
salem TURA MOT sof SUPER IC CLOSEOUT SPECIALS 
eSvoMs Only | 50/100 5-100 Connector W/W 495 | 1) қодоз 2108 2М612171 800 BOBOACPU 295 5027CRT $9.95 
Бі1200................%2120.0О0% 50/100 5-100 Connector S/T | 745668 A90 SIG 2852 225 2102 НАМ 115 1 is 695 
- 74537 DI 74521 1 4060 ; i 
PARALLEL ALPHA NUMERIC | fs “23 TASGBT 1198) 9137 АМ 198 
А а а КЕТЕ СТІ 
8561 ВАМ 295 CPU E 
PRINTER LM733CN S169 бр аз 741593 3/1.00 1103НАМ 3/150 
мсла4 3499 мысты &BS 2114 8/14.50 8700A/D 2/16.95 


7400 


3 7475 5 38 74161 $ „ВВ 
7401 22 7476 34 T4162  .89 
7402 22 7479 аға 74183 87 
7403 722 таяп AS 74164 87 
7404 22 7482 95 74165 87 
7405 23 7483 55 74166 1.20 
7406 .35 7485 65 74167 1.95 
7407 .35 7486 35 74170 1.69 
7408 26 7489 1.75 74172 475 
7409 .23 7490 39 74173 738 
7410 22 7491 57 74174 89 
7411 29 7492 45 74175 ,85 
7412 .29 7493 45 74176 .75 
7413 39 7494 69 74177 .75 
7414 59 7495 85 74179 1.34 
7416  .29 7496 .69 74180 75 
7417 29 7497 290 74181 1/75 
7420 .22 74100 2.80 74182  .75| 
7421 135 74107 132 74184 2.25 
7422 29 74108 427 74185 2.25 
7423 .28 74116 195 74186 9.95 
7425 29 74121 29 74188 390 
7426 .29 74122 39 74180 1.15 
7427 25 74123 .58 74191 1.15 
7429 45 74125 ag 74192 .85 
7430 22 74126  .44 74193  .85 
7432 29 74128 58 74184 85 
7437 25 74132 89 74185 68 
743 29 74136 .75 74196 .85 
7439 .29 74139 .05 74197  .B5 
7440  .19 74141 .78 74198 1.39 
7441 .79 74142 2.95 74188 139 
7442 „57 74143 2.05 74221 119 
7443 95 74144 2.95 74251 .85 
7444 85 74145 .62 74273 1.05 
7445 ЛӘ 74147 31.95 74276 189 
7448 79 74148 1.20 74279 75 
7447 65 74150 1.09 74283 1.40 
7448 «79 74151 .67 74284 3.90 
7450 19 74152 .67 74285 390 
7451 .19 74153 .67 74280 1,25 
7453 19 74154 1.19 74298  .95 | 
7454 .19 74155 78 74365 68! 
7458 2.25 74156 78 74366 68 
7460 .23 74157  .69 74367  .68 
7470 29 74158 1,85 74368  .68 | 
7472 29 74159 2.49 74390 1.45 | 
7473 .34 74160 .68 74393 1.90 
7474 .34 74490 1.90 
741500% 26 741511385 43 745245%220 
744501 .28 745114 43 7415247 1.10 
741502 28 7415122 55 7415248 1.10 
741503 28 7415123 1.19 7445249 1.19 
744504 35 7415124 1.35 745251 1.40 
741505 .28 7415125 .88 7415253 1.40 | 
744508 28 7415128 52 7415257 B5 
7415084 .35 7415122 79 7445258 098 
741510 .28 7415138 .49 7415259 2.95 
744511 .39 7415138 .85 7415260 85 
744512 .33 7415139 .85 7415261 2.49 
7445143 47 7415145 125 7415268 59 
744514 95 7415М8 149 17418273 175 
741,515 .33 745151 .79 7415275 440 
741520 26 74151563 78 7445279 .59 
741521 .33 7415154 170 7415283 998! 
744522 33 7415155 1.19 745290 99 
740526 33 7415156 .99 7415293 .S9 
74527 .33 7415157 85 7415205 1.10 
741528 33 74151588 75 7415298 1.19 
744530 .28 7415160 1.05 7415324 1.75 
7414532 33 7415161 1.15 7415347 1.05 
744533 55 7415162 1,05 7415348 135 
744537 .45 741563 105 7415352 1.19 
740538 39 7415164 1.19 7415353 1.19 
740540 .26 7415165 69 7415353 1.49 
744542 .79 7415166 248 74 5385 69 
741547 79 745168 1.15 745365 69 | 
74LS48 95 7415169 1.15 7415387 69 
74155| .26 7415170 1.99 7415368 .54 
741554 29 7415173 БО 7415373 1.69 
74 555 29 7415174 .69 74154374 1.69 
744573 45 7415175 .89 745375 ӨЗ | 
741574 .42 7415181 220 7415377 195 
741575 .58 7415190 1.15 7415385 195 
741576 45 745191 1.15 74LS388 65 
744578 45 17415102 98 7415390 1.95 
74LS834 78 7415183 98 7415393 1.95 
741 585 1.19 7415194 1.15 7415395 1.70 
740586 45 7415195 95 745399 235 
74500 .57 74151068 .82 7415424 295 
741,502 75 17415197 .89 745658 1.75 | 
741583 75 7415221 115 7415570 229 
74 595 .BB 7415240 1.69 811505 1.69 
741596 98 745242 1.69 81598 1.69 
7415107 45 745243 1.69 811597 1.69 
7415108 45 7415244 149 811598 1.69 
74.5112 .43 VOLUME PRICING 

cmos т 
TOLL FREE 

4000 % .35 4037 81,95 4089 $2.95 
4001 435 4040 1.29 4093 99 
4002 135 4041 1.25 4094 2.05 
4006 1.05 4042 95 4098 2.29 
4007 25 4043 ‚85 4099 2.25 
4008 1.39 4044 85 14408 12.95 
4009 45 4046 175 14409 12.95 
4010 .45 4047 1.25 14410 12.95 
4011 .35 4048 .99 14412 12.95 
4012 25 4049 45 14415 895 
4013 45 4050 .69 14419 4,05 
4014 1.38 4051 1.10 4501 439 
4015 1.15 4052 1.10 4502 1.65 
4016 .58 4053 1.10 4503 .69 
4017 1.19 4055 3.95 4505 8.95 
4018 .89 4056 2.95 4506 .75 
4019 45 4059 925 4507 05 
4020 1.10 4060 1.39 4508 3.75 
4021 1.19 4066 75 4510 1.19 
4022 4089 4511 қ 


4512 


80C97 


TERMS: MO Cashier’ 5 Check. Bank Wie Personal 
checks allow 2 weeks for processing Include Onvers 
License and credil card ж5 Visa, AMEX, CB add 3% 
| semice charge. $1395 shipping & handling or $2 50. 
whichever +5 greater. Add 10% fortoreign orders or 
US Parcel Post Include Tetephone number. NO CODs 
Prices subject to change without notice. Some items 
Subiecrtopriorsale.Wereservethe right tosubstitute 
manufacturer Retail prices may vary 


125 


Circle 9 on inquiry card. 


е. 

Cadillac 80 column card forthe 

Apple Il. The Vision BO responds tomore Apple textscreen commands than 

any other board. It supports PASCAL, Microsofts ZBO Softcard and can be 
used as an intelligent terminal. 


List Price.... $395.00 Special Low Ргісе.... $269.00 


The Vision BOcanalsobe used in conjunction with the Vision 40 (allows 
enhanced character sets) and the Vision 20 for lower case. 


pee 


d 
UNBEATABLE 


e MEMORY ADD-ON PRICES! 
VISTA 576K Expandable In64K Increments 
е w/256K populated ............... call ion ts . only $699 
э w/512K populated. .. .... ...... ем ӨЙ. опіу 999 
€ м/576К populated ....................... 7-......-Опіу1099 
VISTA/SUPERCALC/SUPERCACHE" 
в 192K withIBMSUPERCALC, Serial, Parallel Clock . 459 
MICROSOFT RAMCARD 
е 64K w/RAMDRIVE (expandable) , 399 
e 256K «/НАМЮНМЕ............... OTTO DLC Oto 699 
AST MEMORY CARD 
e 64K EXPANDABLE 299 
= 256K w/PARITY.... 595 
AST "COMBO CARD" 
е MEMORY, AS YNCHCOMM, PARALLEL 
e БАК SP, - 399 
e 256K SP, mr 
е INTERFACE CARDS 
AST ADVANCED COMMUNICATIONS 
e.2RS232PORTS. a E E ығ 199 
в BABY BLUE 280 CARD 499 
е PROTOTYPE CARD. 69 
е EXTENDER CARD.. 29 
е DISK DRIVES- ADD-IN (Compatible) 239 


е EPSON ADD-ON PRINTER...... — LES 
e SUPR'MOD V RF MODULATOR. 49 
е EPSON TO ІВМ CABLE. 49 


COEX 80-FT 


ан ev edis viet $429.00 


95.00 

....,.129.00 Best of all, the price... 
89.00 
29.95 


Resolution Grap- 
9-wire stag. 
printhead 
a Lowercase 
decenders 
е Over 150cps 
Bidirectional, 
seekinge B 
Character sizese 80-132 cote Hi-res 
dot graphics ® Proportional spacing 


68 144 x 160 dots/inche Proportional spac- 
ing € Lower case descenderse Nx9 dot 
matrix® B char, sizese 5 unique alphabets 
* Greek character sete Graphic symbols 


oe д» Mes э 100 opse Bi-directional logic seeking 
PrismBO $699 $ 699 * Adjustable tractors e Singie-sheet friction 
IDS РарегТідег 560G 1395 1099 feedeVertical & horizontal tabbing 

Prism 132 (color) 1995 1875 NEC 8023 


Circle 9 on inquiry card. 


This is the widely discussed 2 


r 


MODEL 

800 with 16K 

800. with 48K 

800 with32K + 128K 
810 Disk Drive 

825 Printer 

830 Acoustic Modem 
850 Interface Module 
Atari Visicalc 

Atari PAC- MAN 
Microtek 16K RAM 


Microtek 32K RAM 
Axalon 126K НАМ 

400 with 16K 
TM100-1 5500. 
5А400 SSDD.. 
TM100-2 DSDD 
TM100-3 5500 
TM100-4 DSDU 
B-51 SSDD. 
B-52 DSDD. 
B-91 SSDD. 
B-92 DSDD. 


LIST 
$1080,00 
1280.00 549.00 
CALL 
600.00 468.95 
98900 699.95 
199.00 159.95 
219.95 189.95 
200.00 169.00 
CALL 
99.00 75.00 
199.00 149.00 
CALL 
399.95 329.85 
Кккк заа 8199.00 
(oe 225,00 
sns 268.00 
teres. 288.00 
, 374,00 
s 224.95 
, 334.85 
omi sees 259,00 
4.......450,05 


$ CALL « Tandon Dual DS DD 


Apple 11 


Compatible 
Disk Drive 


E 
Add 8" Disk Drives 


To Your Apple Il 


Up To 2.4 Megabyte! 
Now "TRIMLINE V1 100" with. 
Tandon Thinline DS DD Drives. 


22: $1895.00 
1699.00 
1295.00 


Qume Dual DS DD. 
Shugart Dual 801R . 


Vista Quartet 


Apple 


only... 


ON DISK FOR APPLE 
SAVE UP TO 4096 OFF 


ACP 

$189 

».. 189 

— 235 

— 199 

,..199 

c 159 

:,, 199 

‚‚ 219 

.78 

ze. 94 

Versa Form.. 287 
dBasellAshtom-Tate | _...... 439 
Wordstar ....... iw Ee Some: 365 
Mail Merge.. CUORE 180 
Spell Star... ;. 180 
Data Star... sides see, 189 
Calc Star барака: 99 
Super Sort . .170 
Speliguard . 150 
DB Master {new . . .— | ...... 155 
DB Utility .. ., 89 
PFS I/III.. ‚85 
Report ТУІ! i eee eS 
Lockamith 4.0 Pm. 74 
Accounting Plus 1195 
Microcourier ..229 
Microtelegraph.... 229 
Magic Window ll . ion. 89 


UST 
Apple ІІ Plus w/48K 51530.00 
Apple Il Plus w/64K 1729.00 


Appie Il System Special w/64K, 


280 Card, Vision 80 2519.00 
Apple 111 w/128K 3495.00 
Apple Ill w/256K 4295.00 
ProFie Hard Disk Drive 3499.00 
Vista Apple ІП Timecard 195.00 


ACP 
$999.00 
1049.00 


1499.00 
2695.00 
2995.00 
2095.00 

169.00 


+ "Apple Products Avallable In-store Only" 


LIST 
Apple II Disk Il w/Gontrofr $645.00 


Apple 11 Disk |) w/o 525.00 
Apple Family System 2495.00 
Prototype Card 24.00 
IEEE-4BB Interface 450.00 
Extended Warranty- 1 yr 225.00 
Super Serial Card 195.00 
l-anguage Саға 195.00 
Graphic Tablet w/IO 795.00 


“Available Instore Only" 


LIST 
ZBO Softcard $395.00 
16K Rameard 195.00 
The Premium Package 899.00 
SSM 
АЮ-І4 Function Seria 
Parallel 225.00 
AIO Serial/Paraliel 195.00 
KEYBOARD COMPANY 
Numeric Keypad 149.95 
Apple Il Joystick 49.95 
Apple ll Handcontiollers 29.95 
PROMETHEUS 
VERSAbox Spool/Bufr 249.00 
VERSAcard Fourin1 199.00 
AUTO DOC diagnostics 127.00 
VISTA COMPUTER CO. 
Vision 80 80x24 Card 395.00 
Vision 4040 col. 
enhance 199.00 
Vision 20 Lo case ROM 29.95 
A800 8" DS, DD 595.00 
Quartet Disk Drive 
Duet Disk Drive 
Solo Disk Drive 
40 Char Type-ahead 4995 
Wild Card 129.95 
VIDEX 
Videoterm 80x24 Card 345.00 
Keyboard Enhancer Il 149.00 
Soft Switch 35.00 
Function Strip Keys 79.00 
PRACTICAL PERIPHERALS 
16K Microbuffer 259.00 
32K Microbuffer 299.00 
Snapshot Option 69.00 
VOTRAX 
Type п Talk Speech 375.00 
SCOTT INSTRUMENTS 
Voice Recognitn МЕТВО 799.00 
CORVUS 
5 MbHard Disk 3750.00 
40 Mb Hard Disk 5350.00 
20 Mb Hard Disk 645000 
ORANGE MICRO 
TheGrappterV O (Plus) 195.00 
SATURN SYSTEMS 
32K RAM Card 239.00 
84KRAM Card 42500 
128K RAM Card 599.00 
NOVATION 
Apple-Cat ii 389.00 
HAYES MICROCOMPUTER 
Hayes Chronograph 249.00 
Micromodem il 349.00 
Smartmodem 299.00 
MOUNTAIN COMPUTER 
CPS Multifunction 239.00 
RAM Plus 189.00 
Expansion Chassis 750.00 
Music System 395.00 
100,000 Day Clock 375.00 
The Clock 280.00 
A/D plus D/A 350.00 
Supertalker 199.00 
Introl X-10 Controller 200.00 
ROM Plus 155.00 
Keyboard Filter ROM 55.00 
Copy ROM 55,00 
ROM Writer 175.00 
M&R ENTERPRISES 
Suprterm BOx24 Card 395.00 
SuprSwitcher6 Amp 
Power Supply 295.00 
SugrMod Il RF 
Modulator 69.00 
Apple Fan 55.00 
ALS 
The CP/M Plus 280 card 399.00 
Smarterm 80х24 Card 349.00 
Тһе Synergizer Package 699.00 


.ACP 
$449.00 
389.00 


Apple ТІ 16K 


ж- Compatible with 


280 Softcard™ ... PASCAL CP/M" 
Full 1 year Warranty. Top Quality by COEX 


е $5995 


Also from СОЕХ NEW EPSON 
Parallel Interface for Apple. 


в i. $39.95 
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EPROMS 


STATIC RAMS 

1702 lns 3.00 

2708 450ns 2.99 2101 450ns 1.85 

' ; 2758 5V 450ns 9.75 2102-1 450п5 .79 

om U er EZ ТМ52516 5V450ns5 5.75 21021-2 250ns LP 1.55 

) 2716 5V 450ns 3.49 2111 450ns 2.49 

| 2716-1 5V 350ns 7.85 2112 450ns 2.69 

TMS 2716 450ns 8.75 2114 450ns 1.75 

2532 5V 450ns 7.85 21141-3 300ns LP 1.85 

| 2732 5V 450ns 648 211412 200ns LP 1.95 

ro UC S 2764 5V 450ns Cal 2147 55ns 8.9* 

? МС 68764  (5V 450ns) Са! TMS 4044-4 450п5 3.26 

d." ШӨН Е Н 

DYNAMIC RAMS i iM 35 

MK 4118 250ns 7 

VISIT OUR RETAIL STORE  , ТММ 2016 | 200ns 5:46 
TMS 4027 250ns 2.00 

AND RECEIVE A 5% DISCOUNT! MM 5298 250ns 1,25; LEN SS 10015 7.49 

SI eon: 123 НМ6116-4 200п5 Call 

4116-2 200ns 129 Басе 13985 e 

У - ns 

3250 KELLER STREET, #9 SANTA CLARA, CA 95050 ШЕСИ ITE к g 

— , МК 4816 5V 300ns Call 
INTERFACE 4164-200 5V 200п5 Call б 
= ұу wer 
4164-150 5МУ150п5 Call =e 


i ж RESISTORS 
Ye WATT 5% CARBON FILM 6500 
ALL STANDARD VALUES 
І 98 FROM 1 OHM TO 10 MEG OHM 1 MHZ 
DMB8131 50 PCS, SAME VALUE .0200 6502 5.49 
OPB8304 2.25 100 PCS. SAME VALUE .0150 6504 6.90 
DS8836 1.25 1000 PCS. SAME VALUE .0125 650 7:85 
| == X 6507 9.90 
E 6520 4.35 
‚А 6522 7.95 
е | | eat 6532 9.95 
i 6545 19.95 
BARE BOARD 00 кке Ж” 
А 44. құла 


| | | а Ә $c 

KIT ИЕ) Any Competitors ues е 

ASSEMBLED 45.00 6551A 11:95 
"Appie isa trademark of Appic Computer, Inc, 3 MHZ 


— Prices! 


UARTS 


741 500 SERIES 


741500 24 74125128 95 741 S253 .80 

741501 .24 7415124 2.90 7415257 .80 r d WE. 4001 30 4093 38 74690 1:75 
741 502 24 74LS125 95 7415258 80 дүз 2375 10.95 4002 30 4098 2.49 74С93 1.75 
741503 .24 7415126 .79 7415259 2.80 TR 1662 3:90 4006 .90 4099 1.90 74C95 1:75 
741504 .24 7415132 E 74LS260 .60 1M 6402 7.85 4007 25 4502 -90 74C107 1.00 
741505 ‚24 7415136 49 7415266 (49 1М 6403 8185 4008 90 1503 60 74С150 5.75 
741508 .24 7415137 .95 7415273 1.60 м 4009 .45 +508 1.90 74C151 2.25 
741510 „24 7415138 75 7415275 3.25 | 4010 ‚45 4510 .90 74C154 3.25 
741511 "30 7415139 775 7415279 49 LEDS 4011 .30 4511 .90 74C157 1.75 
741512 30 7415145 1.10 7415280 1.95 4012 30 4512 30 74С160 2.00 
741513 720 7445147 220 7415283 "95 Jumbo Red 10/1.00 4013 “45 4514 1.20 74C161 2.00 
741 514 89 7415148 1.20 7415290 1:20 Jumbo Green 6/1.00 4014 -90 4515 2.20 74C162 2.00 
74L515 30 745151 775 7415293 179 Jumbo Yellow 6/1.00 4016 as 4518 120 cies $90 
s ; ; 74C164 200 

| 520 ‚24 74LS153 ЛБ 7415295 .99 J 4017 1.15 4519 1.20 
741521 .30 7415154 1.75 741 S298 99 кы ст сле "ЕЕЕ 4018 90 4520 1.20 746193 200 
74522 24 7405155 189 7415324 1.75 DIP SWITCHES 4019 45 4522 1.20 746172  $:28 
74LS26 .30 74LS156 .89 7415352 1.49 кеніне 4020 90 4526 1.20 74С175 2.25 
741527 28 741 5157 75 7415353 149 E^ Position i 4021 90 4527 1.90 74C192 2.25 
741528 130 7415158 75 7415363 1.49 6 Position : 4022 1.10 4528 1.20 74C193 2:25 
741530 24 7415160 95 7415364 1.95 5 Position ' A023 138 4531 90 74С195 2.25 
741532 .36 7415161 95 7415365 .89 а РАСТЕ 4024 75 4532 1.90 74C200 5.75 
741533 .55 7415162 .95 7415366 .89 à 4025 .35 4538 1.90 74C221 2.25 
741 537 55 74L S163 95 74LS367 69 EX AR 4026 1.60 4539 1.90 74C373 2.75 
741 S38 35 7415164 95 7415368 .69 4027 .60 4543 2.70 74C374 2.75 
741540 30 7415165 ‚95 7415373 99 ХН 2206 4028 75 4555 90 74С901 .80 
741542 ‘a9 74L5166 1.95 74LS374 169 XR 2207 . 4029 .90 4556 .90 74C902 .85 
741547 75 7418168 169 7406377 140 XR 2208 : 4030 45 4581 1.90 74C903 .85 
741548 775 7416168 169 7426378 115 XR 2211 4034 2.90 4582 1.90 74C905 10.95 
74549 .)5 7415170 169 7405379 1135 XR 2240 4922 б ФИ д 222 үс? 
5f E SE = 040 90 4585 90 74C907 1:00 
S 7415385 1.89 НСА 4041 1.20 

741554 135 7405174 .89 7405386 59 2035 $5 айсу do 23:55 
741.555 35 7415175 89 7415390 179 СА 3010 ‚95 4043 ‚75 80695 '90 74С910 2:55 
741 563 1.20 241618! 1.99 74LS393 1.79 СА 3013 1:99 4042 "75 80С96 "90 74С911 10.00 
7AL S73 .39 74LS189 9.50 7415395 159 CA 3023 2.75 4046 'g0 B0C97 "90 74С912 10.00 
74LS74 44 7415190 .89 741 5399 1.59 СА 3035 2.49 4047 90 BOC98 1.15 740914 1.95 
741575 49 7415191 89 7415422 289 СА 3039 1.25 4049 50 " 74С915 2.00 
741 S76 .39 74LS192 89 7415447 Ano CA 3046 1.25 4050 .50 74COO 35 74C918 275 
741578 .49 7415193 89 741 5490 1.89 СА 3053 1.45 4051 90 74С02 35 74С920 17.95 
741583 75 7415194 8 7415668 1.65 СА 3059 2.00 4053 90 74С04 35 74С921 15.95 
7412585 95 74 L S195 .89 74LS669 1.85 CA 3060 2.90 4060 1.39 74COB8 35 74C922 5.59 
741586 139 7415196 79 7415670 210 СА 3065 1.75 4066 75 74С10 135 74C923 5.95 
741590 65 7415197 19 741 5674 950 СА 3080 1.10 4068 .39 74Cl4 1:50 74С925 6.75 
741 S91 .79 741 5221 1.10 7415682 2.99 СА 3081 1.55 4069 .30 74C20 .35 74C926 7.95 
7AL S92 65 7415240 95 741 5683 2.39 СА 3082 1.65 4070 .35 74С30 238 74 С927 7.95 
741593 ‚59 7415241 95 74LS684 2139 СА 3083 1.55 4071 130 74C32 50 74С928 7.95 
741595 79 7415242 1.79 7415685 2.39 СА 3086 ‘BO 4072 130 74С42 1.75 74C929 19.95 
74LS96 779 74| 6243 1.79 7435688 2.39 СА 3089 2.90 4073 30 74C48 1.20 74C930 19.95 
7415107 39 7415244 95 7415689 2.39 СА 3130 1.25 4075 .30 74C73 -65 

7415109 139 7415245 1.89 . CA 3140 1.15 4076 .9D 74C74 ‚85 14409 12.90 
7416112 .39 7415247 „79 81LS95 1.65 СА 3146 1.75. 4078 .30 74C76 .80 14410 “ 12.90 
741 6113 ‚39 74165248 1.20 81L S96 1,55 СА 3160 1.15 4081 .30 74C83 1:95 14411 11.90 
74LS114 29 7415249 КТ СА 3401 59 4082 .30 74С85 1.95 14412 12.30 

. ,89 81LS97 {БЛ ‚© 
7415122 `45 7415251 `1.25 811598 1,55 СА 3600 345 “ 4085 90 74С86. .95 14419 4.30 


r i ' T RE HOURS: T 
Do Kou Computer Products. | MON-FRI 8:30 А.М.-6:00 Р.М. TERMS: Fer shipping include $2.00 for UPS 
| н ninh Б чаш» ен SAT 10:00 А.М.-3:00 Р.М. Ground. $3.00 for UPS Blue Label Air. $10.00 


Ран Keller Street, #9 i , * к. minimum order, Вау Area residents add ж wr 
| Tax. California residents add 6% Sales Tax. We 
xc A orn EUN master charge . reserve the right to limit quantities and substitute 
(800) 538-8800 нини т! анаан ак manufacturer. Prices subject to change without 

Calif. Residents Local Phone | ] notice. Send SASE for complete list. 


(800) 848 8008 (408) 988-0697 
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APPLE II USERS 
DISK DRIVE! 


27920 


Includes cable 
Use with Apple Ii 


Includes metal! cabinet 
Color matches Appie 
35 Tracks/single side 


Controller 


WITH CONTROLLER CARD - 359.95 
UPGRADE | 


4116 - 2004. 


€ 
ov 
ы 


8/1000 


DoKa 


VISIT OUR RETAIL STORE 
AND RECEIVE A 5%. 


> 
% 


9 


О 


ZBO-DART 
280-510/0 
280-510/1 
280-510/2 
ZBO-SIO/9 

4.0 MHZ 


Z80A-CPU 
Z80A-PIO 
Z80A-CTC 


CLOCK 
CIRCUITS 


MM 5314 4.90 
MM 5369 3.90 
MM 5375 4.90 
MM 58167 8.90 
MM 58174 10.95 


MSM 5832 6.90 


Z60 


SERIES 


ка A pat a ea ae 

P аза 
www Wwwwww 
(л 


on 


MISC. 
9000 SERIES 11 C90 12.95 
316 .95 5 3242 6.95 
334 2.39 МС 3470 7.95 
368 3.69 МС 3480 8.95 
401 8.95 f ULN 2003 5.95 
601 69 СА 3146 (64 
602 1.39 § 2513-001 up 9.69 
(8502 1.79 4 2513-002 low 9.69 
7805Т 75 7908T 3 
7808Т 75 7912T .85 
7812Т .75 7915Т .85 
7815T 75 7924T .95 
— -— 7905K 1.39 
"805K 1.29 7912K 1.39 
"812K 1.29 7915K 1.39 
"815K 1.29 7924K 1.39 
"824K 1.29 T = TO-220 
'905T ‚85 К = ТО-3 
CONNECTORS 

RS232 Male 3.00 

RS232 Female 3.50 

RS232 Female Right Angle 4.95 

RS232 Hood 1.20 

30 pin Edge 2.49 

44 pin Edge 2.49 

50 pin Edge 2.69 

86 pin Edge 3.90 

100 pin ST 3.90 

100 pin W/W 4.90 


Z80A-DMA 
Z80A-DART 


Z80A-SIO/9 
6.0 MHZ 
2808-CPU 
2808-РІО 
2808-СТС 
ZILOG 


Z6132 
28671 


оье-мюно . L] . 
25000 р чычыр D 


о 
ә 
4) 
ч 
МР 


ро Kau Computer Products, Inc. 


325 
F бап 


"аһ. Residents 


(800) 848-8008 


Circle 151 on 


D Keller Street, «9 
ta Clara, CA 95050 


(800) 538-8800 
Local 


FOOMUMWMUOW 


BANKAMERICARD 


Phone 


(408) 988-0697 


inquiry card. 


VISA 


. Computer 
Products, 
Inc. 


DISCOUNT! 


3250 KELLER STREET, #9 


Diskettes 
5% 


АТНАМА 
55 5О05ОЕТ. ,,. 23.95 


АТНАМА 
55 ООБОҒТ ,.. 24.95 


АТНАМА 
Gs DG SORT . . . 31:95 


BULK 


SS DD SOFT 


$ 1.85 ea. 


No 
олоооооооольоовьр, 
єл (л o our o oogo,uon o ымы 
oOOOOuUuooouoooodccu 


master charge 


Tmi rati ngame i abi 


Mr. LM 7.11] .29 
LM308 74 LM 7-17 275 
LM309K 1.25 LM748 .49 
LM311 bA LM1 310 2.45 
LM317T 1.65 МС1330 1.69 
LM317K 1.70 MC1350 1.25 
LM318 1:54 MC1358 1.69 
5 [5 
| 3. 
2. 
des 
ls 


ST = Soldertail 
W/W = Wirewrap 


MOUIN 
MANUFA 


TERMS: 


4.75 
Controlle саа pa 
TS 6808 8.45 
6809 11.95 
1771 16.00 de 15-52 
1791 27.95 6820 350 
1793 29,95 6821 3.50 
1795 49.95 6828 14.90 
1797 49,95 6840 7:95 
1691 17.95 6843 32.95 
UPD 765 34.95 6844 32.95 
6845 16.90 
6847 11.95 
к 6850 3.20 
CRYSTALS 6852 13:50 
6860 : 
32.768 KHZ 1.90 5.185 3.90 IC S k t 6862 11.90 
10 MHZ 4.50 5.7143 3.90 OC. С 5 6875 6.90 
1.8432 4.50 6.5536 3.90 ST W/W 1.80 
2.0 3.90 8.0 3.00 ii 10 49 2.95 
| 2.097152 3.90 10.0 3.00 ee 12 3 
2.4576 3.90 14.31818 3.90 (S 1$ : 
3.2768 3.90 18.0 3.00 13 
3.579545 3.00 18.432 3.00 
4.0 3.00 20.0 3.00 
5.0 3.00 22.1184 3.00 
5.0688 3.90 32.0 3.90 


58000 


SANTA CLARA, CA 95050 


95.95 


For shipping include $2.00 for UPS 


Ground. $3.00 for UPS Blue Label Air. $10.00 
minimum order, Bay Area residents add 6%% Sales 
Tax. California residents add 6% Sales Tax. We 
reserva the right to limit quantities and substitute 
manufacturer. Prices subject to change without 
notice. Sand SASE for complete list. 
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525 


California Di 


ITA 


Post Office Box 3097 Be Torrance, California 90503 


FREE * 


Plastic library case supplied with ай 


diskettes purchased from California Digital 


52425 


Pnvate tabeied for California Dagtat by one of Іпа mas! 
respocled producers of magnetic media Each diskene 
15 cerbhed double densly зі 40 Wacks To nsure 
extended mede ide ali 9екейе ara manulactixed wih a 
reinforced hub 

Each box Ot diskatios $ Supplied wih а Кес plasuc 
ihvary case. 

бон sector САҺ-501 Ten sector CAL-510 4 


Тев boxes ‘22.75 One hundred boxes '21.50 


5%" DISKETTES 
WITH LIBRARY CASE 


Your Choice 


SCOTCH 
MEMOREX 
VERBATIM 


Single Side Double Density 
Solt Sector 10 Sector 16 Sector 


7440-16 | 26.50) 


VERBATIM 525-01 | 525-10_ | 
WAXELL | mot |МНІЛ0| МИЛ | 2516 
rovsan [104/10 [107/10] we [45.00 


Double Side Double Density 


scores | 7450 | 745-10 | 745-16 |4250 

VERBATIM] 550-01 | 550-10 | МА 42.50 

oe ж 

НА |4950 

DYSAN 98|204/21| NA | NA |5950 
Single Side Double Density 


EIGHT INCH DISKETTES 
Single Side Single Density 


Sew’ tent Crang tap $ - 64 
Роа | ery Cases $ A d 
poo li їла ore ез 
мылы fig Vote 5. ғ 


Microswitch ы 1 


вна GALDT 


ім TEL e 


Esch keybeard contains 81 high reliability Hall Effect ы 
Ouiputs seven bit parallel ASCH МІС-81505 3 Los. 


WINCHESTER SWITCHING 
51 1 9 POWER SUPPLY 


РОМЕН TWO Sya“ WINCHES. 
TERS OH TWO OF THE NEW 
HALF HEIGHT 8" DISK DRIVES. 
Hanagtaclarecs excusis ne Санатта Оз 


mi bi өзі ve’ rat VgesiMakers ш” 


Ua ч supp 052 оло als wens and 12 vaillis 


" ыту Ят | 30 


MEMORY . 


16K DYNAMIC| 2732 ЕРНОМ!) | 


1.95 4.95 


12762 ЕРЕОМ 
SALE 9.95 


DYNAMIC MEMORY 


32. 1004 
1 85 
185 
165 


ІСМ-4027250 
ЮСМ-4116150 
ІСМ-4115200 


4027 4K дупштис 25005 
4116150ns 16K 

3116 20073 168K 

516: 150ns 6-0 126 гейеөһ 
34256 15005 256K 


ІСМ-3164:50 
ICht-11256150 


STATIC MEMORY 
ICM-21L02200 
ІСМ-21102450 
ІСМ-21 12:50 

ICM-2 114300 
ICM-4043450 
1715257300 
ICM-6116200 
ICM-6116150 
ІСМ-6157%00 


EPROMS 
1CE-2708 
ІСЕ-2716 
ICE-2716TMS 
1C€-2732 
(CE-2732350 
ІСЕ-2522 
ICE-276: 
ICE-27128 


650 90 
*wasbe Maing 


21102200л5 1K stale 
2!L02.150ns ІК stahc 

2112 450ns 2K stale 

2111300ns 1Kx4 

340-14TMS 450ns Ж, 
5257300ns 4K x 1 

6116 P4200ns 2K x8 

6116 РЗ 150п5 2K x 8 
616772167 10015 16K a 1 (20р 


2708 -150ns Кқ8 
2716 .50п5 2K r8 
2715ТМ5 1500s Тїєүппаст 
2732 18015 JK x 8 
2732 350ns AK x8 
253215005 .iK x8 
2784350ns 84 x8 


27128150л5 16K x B Ауайатув Mec 


DB25P 


v 


$2.50 


18-21 


5-1 00 Gold 
$2.95 


GOLD EDGE: CONNECTORS "D Pope емей 
Pi male GO 
(ENS "аткы 2.43 
DE hat 1.50 
Ш.М? амды jd 
318% Ғайни DE 
НА hund 2/1 1.60 
DMAP nie 250 
Dh 255 female 4644 
DE hood РАР 1.415 
рса? made АШ 
ІКІЗ28 Топта 0.00 
Et band 2P 22325 
ПОМИ maol = 32» 
0506 ferie 0. 40 
Ілкі buod УР 7430 


55100 .123" contre 
lmsai solder 250" pem — 51. 
Imsal wiry wrap (TT) н 
Sullins 1i-Rel, . 2,50" 
Sullins еер, W/AV 
Sullins /Ajfoir . 110" 
136" Centers (standard) 
2/434 Kim Мусы : 
2 Digit Group s/P — 397 
972 Pipital Group WAY 6. 
Монге: 610057 
43/86 otc, UNUO W/W 


RTECH: yI CD CIRCUIT SOCKETS 
Les Profile Wire Wrap CEN FRUNICS 

8 pin 31-3u.t50 ы 

14 pin 

18 ріп 

18 ріп 

24 pan ыч; 

і0ріл . 


НЕЧ CABLE CONNECTORS 

i7/34 5"cisk 1.02 1.15 чю 
2e/i0 TRÉ-BO Ыз; бз 4,70 
23/06 W" dist 5.90 3.45 Lud 


ГЛ COMPOSITE 


MONITOR 


5159 


ideal monitor 
for classroom 
demonstrations. i-a 


Cu in dune a tens сі мый» ЖҮЙЕ» 12 menti Hs т 
фа ны. детте chap edipi etaed 

Shiai e erepto sachet өлара Qed by oe rift poten салыса тс тіс) 
сеч Aare d улый CARES БЧ wi centers) утны apo duty Geet Harpers 0v esit 


MOT IPAZO 5а Morr) <u ірет Surrey pret іе Suits хал) be ime} Vii gert 
басовые kot v aima £38 ОП анны! СА 1973 15 n 


аллы, by 


All merchandise sold by California Digital is premium grade. 


Shipping: 
Forcign orders: 
California residents add ó|% sales tax. 
Open accounts extended to atate supported educational institutions 
and companies with a ‘air 
а Б Ге 


пани I re 


Firat five pounds 83,00. 
10% shipping. 


Each additional $.50, 
Excess will be refunded. 
COD's discouraged, 


шың Dun k Bradatreet. 
кр: 15608 Inglewood Blvd, Visitors by appointment, 


Eight Inch Double 
SHUGART SA851R 


Three Inch Rigid Floppy 
HITACHI-AMDEK call for pricing 
Five Inch Winchesters 
SEAGATE 506 5 Megabyte) 759 | 725 | 695 
SEAGATE 512 12 Megabyte| 995 | 960 | 960 
TANDON 603SE 14 Megabyte| 995 | 960 | 895 
WESTERN DYNAX removable 995 | 960 | 950 


Upon request, all drives are supplied 
with power connectors and manual 


Two Siemens Ғ00100-8 disk drives with power supply, 


4" exhaust fan complete with ali necessary power cables. 
Same as above but wah 


Eight Inch Subsystem 


Ovet 802. CAL?801. 11258 


Sauget OGIA M$02851 1456 Оете ОТВ MESOBDT 1450 


ECLIPS 
100 


695 


INDUSTRIAL 58-100 MAINFRAM 
Suntabio for поета; and indusina! anpicahonm Constructed from ЖЫ 


supply provides 
2-16 volts nd 4 Amps Suppen enh standard 18 9ol 
F ataciay moshor board Әллойдғу switched AC veceplacias The Ccipso 100 
can be eor Lablo of rack mounted Proveporg lor nnrnudy modif a font 
VWuchegios (как invo 
Тһе Есікзе 100 гъ tha perloct eardtamo to L3 the wmc іші by the 
how datunct TE! Copotan EPS: 100 50 Iba 


; TOLL FREE ORDER LINE 


800421-5041 
TECHNICAL & CALIFORNIA 


(213/679-9001 


Shugart 8018 М502801 "195 | 


—À— 0 


AlifonNiA iTAL 


Post Office Box 3097 B ө Torrance, California 90503 


Super Виу5259 236K DYNAMIC 


! MEMORY BOARD 
zx SIEMENS 8: *495 
Й FDD100- | 


e 256 кіпһу1ес of memory using 54K dynamic RAM. 
T" 7 i "TA | 


@ Over апе megabyte af memory using the тем 256K 
dynamic AAM chips. 

1 0 Drives 5225 е 1 00 Drives 5209 The California Digital 256K НАМ board represents ап oursianding value » S-100 memory technology Pnced sighly above earber generation 65K 

= dynarmc ram boards 4 Әуез you ілесе addkonal features 256К of memory wih panty Panty error сашге сап be jumpered to any ol the interrupt 


@ Errordetection-trap capability. 
e Individuali6K block canbe relocaled (сапу 
i ines. a status port. ЕН LED. or /EEE-6965 "ERROR signal 24 or 16 bit жістесзітку mth тетоу management 
California Digilal has recently participated in the purchase of several Ihousand Siemens FDD 100-8 floppy disk Proper opetahon wah tront panel equipped sysiems. OMA disk convollers, and IEEE-696 Temporary Guss Masters assured with ап on the board MI 
drives. These units are electronically and physically similar to thal of the Shugart801R disk drive. Any application 


boundary within а megabyte of RAM. 
@ 24 bit addressing and phantam mode capability. 
generator lor memory relreshi ating CAS and RAS iming is Conkolted wilh tapped deplaidesay tines for proper operabon overihe епінге operalmg 
lem turcrange 
that will accept an 801A will work with the Siemens FOD 100-8 drive. нон 
Ай unis are new and shipped in factory sealed boxes. Because of the extremely юм price we expect a quick sell 


The board (S very recent indesign using evi Narona Semiconductor DP.8409 RAM Contiolerchip. Spit termination neiworks are used on atl address 
lines, CAS line. and RAS Anes eliminatingthe last aces ol maging Тһе board uses lwo separate voXago regulators. One lor the DRAMS and one lor 
ош. Please reserve your units early. SEA-FTDOB 17 Ibs. Manual and connectors suppiied free upon request, Also 
available: Two drive subsystem supplied in steel enciosure with power Supply and fan $750.00 CAL-2F 1008 


the interface logic increasing the nore «nmurniry ol the ram агау Typical power cessipation is 8 watis 


Documeniatian sncludes Iheory of operation, conliguralign guide, а schemalic, and арр›са юп noles On Ihe use ol the memory managementopfrons 


CAL-256K 2155 


16 BIT MICROPROCESSORS STATIC MEMORY BOARDS 
СВІ 0687 бойна РОББИМ оргосеззогтовтй 1930) CAL-S64 Саона Digtal біле 618716 би 
GBI 8687 Godbout 8068/8085 du 8 bit 16167] зә 
microprocessor 35900) G8T-Rt& бодрон Ram 1654 memory 8/16 ei ME dB 
SEA-D036 С Ран 17 64K memory 8 tit 
bita 


NTERS | TERMINALS 


MATRIX PRINTERS 
Okidata &2A seria? 8 p,alel 9 5 paper QKI-B2A 
Okidata ВЗА seral & parallel 15 paper OKI-834 


Ütkittata МА parallel onty 15" paper OKI-B4AP G9T-? 


безде Computer 16 int miceotwo 
board set 59% rae 


Okidata MA serial 5 pasatlel 15” pape: OK!-B1AS 

Epson MXBO with graphics ard tractor (егі ЕР6-МХ80 

Eoson MXBDFT wrth graphics, штп & tractor feed 
EPS МХВОЕТ 

Epson MX100wijh graphics. 19” pape: ЕР5-М5100 

NEC 80234 paralle! 95° paper graphics NEC-8023A 

Anade« 95004 mgh speea dot matri printer 15” 
AQX-9500A 

Anadex YSO1A 15 paper with graphics AOX- 9507А 

Texas Insirumenis 810 senal 15 upper & towel case 
TEX-810L 

Datasoulh 05180 high speed 180 chav/«ec 157 09-180 

Prowriter 8510 paraMel 9 5° PRO-8510P 

Piowrte 8510 serial 95” PAO-8510S 

Prownter ІІ 15" paper PRD-2P 

Printionix P300 high speed printer 300 hes / тіп 
PTX РУ) 

Рөліголіч P600 mgh speed printer 600 knes: mn 
PTX.P600 

105 prism 80 column graphics, (а0п-с01041 |05-Р906 

105 prism 132 COLOR wrtb graphics 15” paper 
If)S-P132CG 

Mannesmann Tally 1805 200cps senal MAN-1805 


WORD PROCESSING PRINTERS 
HEC?7A0 55 charésec thimble senal опу МЕС-7710 
NEC7730 same as above parallel оту NEC-7730 
NEC3510 sereal 15" NEC-3510 
Diablo 6208101 25 cps seznal 081 -620 
O:aulo 630 40 cps senat DBL-630 
SmilhCorona ТР-1 daisy wheel (а:айе| 5СМТРІР 
Smiih Corona TP-1 дагѕу wheel sena! SCM-TPIS 
Brother НАИ daisy wheel punter parallel BTH-HRIP 
Brother Hf TE serial interface BTH-HA1S 
аши 630 DBL-630 
Stacwrner F10 seral PRO-FIOS 
Starwriter FIO paratie! PRO-FTOP 


Јежи 270! рве p 


anar [2 а coda ж 
баланатын lire ceed geo НАН" 
1735 ik ae bie ЕНТ 
1 eB рса 
ЈЕЛА арна prar phowy га кыйы grade zr cea! HELE 
BU umi lume. өтті chee eo MTA? 
Т nan Ете ED PP Er reve e pop Ere MET BT 
Cormac nam [rame титрш Be yh piati supply CO Bess 
ЕЕН 
WC ЖІ camqued ғы ЕСИ 
WiC ВЕЛ moos МС ГУАМ 
ВА I Caer peel szrs МА-А ҮЛ 
БЫС ІЗ НА сат құлып ЖС. НЕНІ 
ВШ зите тір Қа figs l dor ghey Мый BEE HI SDN 
[im tetris 17 "DB pb ips monio CORSI nn 
ÜprwrriHdarmi T$ (шанда! cas sewer DO ЕЕ. 
fenged cpa жі popes edie AMU- IO] 
Елкіне pie or? iigh ee ГИ Gok mandos СБШ 
ір Жтт агаве. сын ЗІН л кї 


Hayes Mecromodem 100 5-100 modem H'TS-100 

Hayes Smart Mode! #5232 HYS-232 

Hayes Micramodem ii Apple direct connec! H¥S-MM2 

Hayes Chronograph time & date H¥S-CHA232 

Novation Cat acoustic connect NOV.CAT 

Novaton D Datdrreci connect via handset NOV-DCAT 

Novation 212 Autocat Bell 212A NOV-212 

Моуамоп Aulg Cai 103 NOV-AUTO 

Universal f03LPdiect conneci. tine powered UOS-i03LP 

Universal W3LPS direct connect auto answes UDS- КІЗІР, 

Universal 202 егесі connec! 1200 baud hall duplex U0S-202LP 

Untvessal 212LP месі connect 1200 baud. full duplex UDS-212LP 
magn Mask | chrect connect wah Terminal cable SGL-MK 1 


1.65000 
1 65000 


NITORS 


All merchandise sold by California Digital is premium grade. 
Each additional $.50, 
Excess will be refunded, 
COD's discouraged. 


Shipping: 
Foreign ordere: 
California residents add 6}% sales tax. 
Open accounta extended to state supported educational institutions 


Ampex Dialogue 80 green screen two page function keys APX-DBOC 
Ampex Qialoque 80 amber screen twa page function keys APX-D80A 
Ampex Dialogue BÜgreen screen Seleciic keyboard APX-D81G 
Ampex Dialogue 81 amber screen Selectric keyboaid APX-DBIA 
Ampex Touch Term screen command for data entry APX-TBO 

Wyse hor? & verf split screen. metai case detatch keybd МҮ5-100 
Teievideo910C emulator 1VI-910C 

Televideo 910 Plus block mode TVi-9;0P 

Televideo 925C delaicnable keyboard. 22 lunctiun keys TVI-925 
Televuteo 950 graphic char split screen. 22 funchons TVI-590 

ІВМ 3101-10 detatchable keyboard green ІВМ 3501 

ZenithZ-19 keyboarg ZTH-Z19 

Adds Viewpoint Al detaichable keyboard ADD-VPI 

Adds Viewpoint А2 xy cursor, green screen ADD-VP2 

Adds Viewpoint АЗ emulator. ADD-VP3 


APPLE — 


48K Plus ғы 


APPLE BRAND PRODUCTS | 


APL-48P 
APL-DSK1 
APL-DSK2 


Apple Plus 48K RAM 
Apple disk with controller eard 
Apple disk wilhout controller card 


XITEN 


Wren 10 Megabyie Gaile hard disk 
16K RAM card lar Apple Il 


RANA SYSTEMS 


Apple adti on hask drivewith controller 
Apple add ол drive wahoul cantrolter 


CALIFORNIA COMPUTER SYSTEMS 


Asynchronous бела! Invertice 
Соттопю5 Pasaliellnteitaco 

^ppte Patallet tnter face 

12K Rom/Prom Madule 
Catendar/Ctork Module 
Programme Tinet 

Мите, Processa dor Apple В plus 


MOUNTAIN COMPUTERS, INC. 


CPS Мыћішпсиоп Card 
Clock/Calendar 

Superlatker $0200 

RomPius wah Keyboard hllet 
Rom beter with Eprom sockel 
A*0/0*A Conveiter 

Х-10 Contro! Card ци BSRsysrem 


MICRO SOFT 


Micsosott 2 -80СРЏ card 
Microsoft ЖК НАМ card 

VISTA 
Vesta 9° contioller card 
Vista Vision 80 


MicroSc disk drive controller 
FOURTH DIMENSION 
Super Oreve-35 wack Appie add on 


SORRENTO VALLEY ASSOC 
Single scded single densty controller 


Opuble sided. single densily controlli 

Single or double sitied, double densily 
ADVANCED BUSINESS TECH 
ABT Оти Dee et = m Apple 


X1N-G10 
XTN-16K 


RAN-APL1 
RAN-APL2 


CCS-7710 
CCS-7728 
CCS-7720 
СС5-71М 
CCS-7324 
CCS-7440 
CCS-78118 


MTN-CPS 
MTN-TCLK 
MTN-STLK 
MTN-ADMF 
MTN-ROMRTR 
MTN-ADDA 
MTN-BSA 


MSF-SFTCRD 
MSF-1GKHAM 


VSA-ABDD 
VSA-VISBÜ 


MCI-CNTRL 
FDN-SPRORV 


SVA-221 
5УА-222 
SVA-223 


First five pounds $3.00. 
10% shipping. 


79500 
79500 
89500 
89500 


82500 
$95 00 
595 00 
79500 
98500 
1 19500 
76500 


56000 
495 00 


199500 
6900 


and companies with a "strong" Dun & Bradstreet. 


Warehouse: 


15608 Inglewood Blvd. 


Visitors by appointment, 


TEC-5085 — TeemarComputer 16 DM megpocesso 5500 
LOM A086 Lomas Data Systems LighingOne cali 
SINGLE BOARD COMPUTERS 

WAV.SLTI Wavemate Әдісі t wai Ворру 256K 


À inol 5,1001 А 
АМП-2%0 Пуёпсей Micco Digtal Н02ру 8 GU 
t£L-FOC! в 


TeyetehFOC1 Sagie boat dN 
сопиойет 
8 BIT MICROPROCESSORS 


Giit.280 Godbout 780 B МІСРО А М extracted 
aderess 


CCS2810 Слһюльбовроһы 2 80 micioprocessar 
505-58С200 50 Systems 555-200 2-80 


micioptocess or 
MSMe-200 — Measurement SysieuZ-802810 
mecroproce: 497 
Тобе Eteciromecs 2:50 wihi two RS232 
т» 


27500 
27500 


FLOPPY DISK CONTROLLERS 
ee бони (sk DnecioubledensiyMEC- 765 

Моно Designs Disk Jockey li witn COM 

Moraw Desuyns Disk Jockey (single 
density 

CablouiaCompulei 2422 winC PM 

Tarbeli Excbomes coubledensiy 
сошоћег 


Tutdi Elecniomcs sunie deasty 
сого 


CPM OPERATING SYSTEM 
DHT-CPM22 Godbout CPI 2 2 tor Disk One 8 i 


opetaten 
GBL-CPABEDGothoul СРМ 86 fe Dish Опе 101 ose 
with 8054 
UbT-CRMa6 GoUtoyt СРМАб for operation will 
8086 boaid 


HARD DISK CONTROLLER 


Godbout nsk 11 hmd tsk contioller 
байи Deskit нана controle 
Morrow Deans Winchester to 


Seagate ЧЁ 
Westen Digital wi- 1000 met 5-00: 


EPROM BOARDS 
Ackerman DigitalPiom Baster 100 
SD Systems From. №0 programme 
SSM Prom frgrammet upto 2716 
Падна! Research ЗК Eprom read onty 


OCR 


GALOSK? 
сат DSK3 
MOS-WS06 


21509 
26090 
185 0 
10500 


081-820 
GBT-R21 
CC5-206 


бодпам! Ram 20 32k static memory ік 
bound 5b 
бойзош Ramzi 128K 8/16 b static 
mem 


ory ж. | 
Calstorma Comutes 2116 16K stalte | 
cry me 


DYNAMIC MEMORY BOARDS 


CALD256 
SDS-EX3 


r 


MSN-0M8b1 Meascrement 
кк 


Сету Фрер TRE ponet (тамы 
бы FA 


50 Systems Expandoram]l 25K dyfarec ТЮ 
Сабота Computers 2065 64 dynamc 7800 
Sysems DN166200 Aipha а 


INTERFACE BOARDS 
Skea Drage. тибор (® алый 
Ч 
фалан (ена Өлен 2 s 


à pe qt 

wal 2 util pne 
{ини іннен BE T seed) 3 parate 
ето інен i ibi быть! peris 
Гани анге E улп 83090,91 paie 
Gin м! bilertacer іу 3 ена 2 р.мйЖеі 
(hona Commas 3 pni smiatidertare 
Сапты! Compukes 7 мәні 2 улын 
{alr Compute 4 pn b amer 


SPECIAL FUNCTION BOARDS 


ti 


RU. 4 Fn 
A EI 


IC 
MC AMEN 
ЕСЕСІ 
hist 


Мін на 
pau rii 
bs кілі» 
«и ана 


MAH 


74 Gri 
CoL Miti 


Of! Hayes Мигтптийет S 1008 CC 
erd 


aan 
m stima thesia! Новела vidt 

Мест mac 
18 Галин Hara ун Ти 
fun ar Шит, AEH 

trum tiber * 3 
Fee tet Sc bor ШО. ары ми uo, Nt 
frm A f to рт аслу B ёри 
банды! Беър syen i hopes 


[жире S, «tim Sepe t seals I 
981 eurn айл! 
Hauts Гель р ра ШТ үйін esr pnis 
ить Dpto імен ділі сінік B 1 пана 
edna Deep Кан» gute ne Әлім! 
з 10 Миг Ағ лди иод” 
өткін? 
А Ébortimurs Maw ahy іліп ont 
дп Fie fatten бен ak puru Он 
£ hera Prat. 68 ышана л 


READER 


OPTICAL RECOGNITION EQUIPMENT 


5295 


DISPLAYED ASCII OUTPUT 


WAND TEST DOCUMENT 
4«0130lb5-O00) REV. А 


This optical recognition reader is jhe same uni! currently used at the check oul register a! your local 


Sears, Roebuck or d.C. Penney reial outlets, 


These units can be used lor inputing data forinventorycontrol, point of sale. or any application where 
accuracy and speed are essential, See OCA font above. 
Interfaces eight bit ASCH paraliel with “handshaking”, Documentation and application notes inchuced. 
Ench reader is brand new in factory seated boxes. Original acquisition із aproximately 52.500. 


OCR-720 15 iba 


TOLL FREE ORDER LINE 


. (800/421-5041 


TECHNICAL & CALIFORNIA 


213679-9001 


528 


4164“ 


DYNAMIC 


200 NS 


5625 


ALL MERCHANDISE 100% GUARANTEED! 


STATIC RAMS 


2101 

5101 

2102-1 
2102L-4 
2102L-2 

2111 

2112 

2114 

2114L-4 
2114L-3 
2114L-2 

2147 
TMS4044-4 
TMS4044-3 
TMS4044-2 
MK4118 
TMM2016-200 
TMM2016-150 
TMM2016-100 
НМ6116-4 
HM61 16-3 
НМ61 16-2 
HM6116LP-4 
HM6116LP-3 
HM6116LP-2 
2-6132 


256х4 

256 x4 
1024 x 1 
1024 x 1 
1024 x 1 

256 x 4 

256x4 
1024 x 4 
1024 x 4 
1024 x 4 
1024 x 4 
4096 x 1 
4096 x 1 
4096 x 1 
4096 x 1 
1024 x 8 
2048 x B 
2048 x 8 
2048 x 8 
2048 x 8 
2048 x 8 
2048 x 8 
2048 x 8 
2048 x B 
2048 x 8 
4096 x 8 


LP - Low Power 


DYNAMIC RAMS 


TMS4027 
UPD411 
MM5280 
MK4108 
MM5298 
4116-300 
4116-250 
4116-200 
4116-150 
4116-120 
2118 
4164-200 
4164-150 


1702 
2708 
2758 


-2716 


2716-1 
TMS2516 
TMS2716 
TMS2532 
2732 
2732-250 
2732-200 
2764 
2764-250 
2764-200 
TMS2564 
MC68764 


PE-14 
PE-14T 
PE-24T 
PL-265T 
PR-125T 


PR-320 


4096 x 1 
4096 x 1 
4096 x 1 
8192 x 1 
8192 x 1 
16384 x 1 
16384 x 1 
16384 x 1 
16384 x 1 
16384 x 1 
16384 x 1 
65536 x 1 
65536 x 1 


256 x 8 
1024 x 8 
1024 x 8 
2048 x 8 
2048 x 8 
2048x B 
2048x8 
4096 x 8 


4096 x 8 
4096 x 8 
8192 x 8 
8192 x 8 
8192 x В 
8192 x 8 
8192 x 8 


Timer 


X 


X 
X 
X 
X 


BYTE January 1983 


(450ns) 


(450ns) (cmos) 


(450ns) 


(450ns) (LP) 
(250ns) (LP) 


(450ns) 
(450ns) 
(450ns) 


(450ns) (LP) 
(300ns) (LP) 
(200ns) (LP) 


(55ns) 
(450ns) 
(300ns) 
(200ns) 
(250ns) 
(200ns) 
(150ns) 
(100ns) 


(200ns) (cmos) 
(150ns) (cmos) 
(120ns) (cmos) 
(200ns) (cmos)(LP) 
(150ns) (cmos)(LP) 
(120ns) (cmos)(LP) 
(300ns) (Qstat) 


Qstat = Quasi-Static 


(250ns) 
(300ns) 
(300ns) 
(200ns) 
(250ns) 
(300ns) 
(250ns) 
(200ns) 
(150ns) 
(120ns) 


(150п2) (5v) 
(200ns) (5v) 
(150ns) (5v) 


5V - single 5 volt supply 


EPROMS 


(1us) 
(450ns) 


(450ns)(5v) 
(450ns)(5v) 
(350ns)(5v) 
(450ns)(5v) 


(450ns) 


(450ns)(5v) 
4096 x 8 (450ns)(5v) 
(250ns)(5v) 
(200ns)(5v) 
(450ns)(5v) 
(250ns)(5v) 
(200ns)5v) 
(450ns)(5v) 
(450ns)(5v)(24 pin) 


5v = Single 5 Volt Supply 


EPROM ERASERS 


Capacity 


pa 
Chip 
6 
6 
9 
20 
16 
32 


E MICRODEVICES, INC. 


1224 S. Bascom Avenue 


Intensity 


(uW/Cmr7) 


5.200 
5.200 
6,700 
6,700 

15,000 

15,000 


800-538-5000 е 800-662-6279 (СА) 
(408) 995-5430 * Telex 171-110 


1.95 


3.95 

.89 
1.29 
1.69 
2.99 
2.99 


8/14.95 | 


8/15.25 
8/15.45 
8/15.95 
4.95 
3.49 
3.99 


83.00 
119.00 
175.00 
255.00 
349.00 
595.00 


DISC 


CONTROLLERS 
16.95 
29.95 
38.95 
54.95 
54.95 
34.95 
39.95 
39.95 
18.95 
18.95 


INTERFACE 
BT26 1.53 
8728 249 
8795 
8796 
8797 
8798 
DMB131 
0Р8304 
058835 
058836 

MISC. 


3242 

3341 

MC3470 

MC34B0 

11C90 

95H90 

2513-001 UP " 
2513-002 LOW 9.95 


= a CHIPS 


76409 
АҮЗ-8910 
MC3340 


CRT 


CONTROLLERS 

14.95 
o 35.95 
HD46505SP 15.95 
6847 12.25 
MC1372 6.95 
68047 24.95 
8275 29.95 
7220 99.95 
CRT5027 39.95 
CRT5037 49.95 
TMS9918A 39,95 
DP8350 49.95 


BIT-RATE 


GENERATORS 
МС14411 11.95 
BR1941 11.95 
4702 12.95 
СОМ5016 16.95 
COMB116 10.95 
MM5307 10.95 


UARTS 
AY 3-1014 
AY5-1013 
AY3-1015 
PT1472 
TR1602 
2350 
2651 
TMS6011 
IM6402 
IM6403 
INS8250 


KEYBOARD 

CHIPS 
АҮ5-2376 
АҮ5-3600 

CLOCK 


CIRCUITS 
MM5314 


2 к чіл ооо ты 
Cana me 


11.95 
11.95 


Ѕап Јоѕе, СА 95128 


61982 IDA MICRODEVICES, INC. 


| Z&80-DMA 


TMM2016 * 


X8 STATIC 
200 NS 


$415 


CALL US FOR VOLUME QUOTES 


2-80 
2.5 Mhz 


| 260-CPU 3.95 


480-СТС 5.05 
280-0АЯТ 15.25 
17.50 
Z80-PtO 5,75 
280-510/0 18.50 
200-9107 18.50 
280-510/2 18.50 
2680-51079 18.95 


4.0 Mhz 
280А-СРЦ 6.00 
280A-CTC 8.65 
ZBOA-DART 13.75 
Z80A-DMA 27.50 
ZB0A-PIO 6.00 
280A-SIÓO/0 22.50 
£80A-SIQ/1 2250 
280А-810/22 2260 
ZB0A-SIO/9 79.95 


6.0 Mhz 
Z80B-CPU 17.95 
ZBOB-CTC 15.50 
Z80B-PIO 15.50 


ZILOG 


26132 
20671 


CRYSTALS 


32.766 khz 


34.95 
39.95 


ACQUISITION 
ADCOB00 15.55 
ADC0804 3.45 
АрС0809 4.48 
ADCOB17 9,95 
DACOBOO 4.95 
ОАС0806 1.95 
DACOBOB 2.95 
ОАС1020 8.25 
ОАС1022 5.95 
MC1408L6 3.95 
MC1408L8 2.95 


VISIT OUR 
RETAIL STORE 


FUNCTION 
GENERATORS 


INTERSIL 


| ІСІ7103 8.50 


1С_7106 9.95 
ІСІ7107 12.95 
ІСІ 7680 2.85 
%СІ.6038 3.95 
ICM?207A 5.88 
ICMT208 15.95 


6800 - {MHZ 


58800 
68802 
88В09Е 


| 68609 
| 68810 


68B21 
BBB45 
68850 


10.95 
22.25 
29.95 
29.98 
7.95 
12.95 
35.95 
12.95 


68B00 - 2 MHZ 


6500 
1 MHZ 

5502 

6504 

6505 

6507 

6520 

6522 

6532 

6545 


| 5551 


2 MHZ 


| 6502A 


6522A 
6522А 
6545А 
6551А 
3 MHZ 
65028 


EXAR 


XR 2206 
XR 2207 
KA 2208 
XR 2211 
АҢ 2240 


3.75 
3.85 
3.90 
5.25 
3.25 


9000 SERIES 


5.116 
9334 
9368 
9401 
9601 
3602 
86502 


1.00 
2.50 
3.95 
9.95 

15 
1.50 
1.95 


— NEW HOURS — 
M-W-F, 9-5 
T-Th.,9-9 Sat. 11-3 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS: For shipping include $2 Tor UPS Ground or $31or UPS Blue 


Label Air. Hems aver 5 pounds require addilional shipping charges. 
Foreign crders, include sulticient amount for shipping. There is s $10 


minimum order, Bay Area and Los Angeles Counties add 677 Saws 
Тах, Olher California residents add 6% Sales Tax» We reserve the 
right lo substitute manulaciorer. Mol responsible tor lypographica 
errors. Prices are subject to change wilhoul notice. We will match or 
beal any compelilor's price provided й ia noi below our cost 


Circle 217 on inquiry card. 


271 6 Я. EPROMS 53992, 2732 32K EPROMS 5495,2, ! 


ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES 
741.500 


74LS00 -24 74LS86 7415169 1.75 74158323 3.50 


ІС SOCKETS 
1-99 100 


7400 CMOS 


741501 25 7405890 55 7416170 148 7405324 175 janet 15 0 Мо ОБ ош 6 pus o 2E - 
74LS02 .25  74LS91 89 17415177 69 17415352 1.29 ШІ 16 pinsT 17 113 701 48 7416 50 к йы 2 p^ 
741508 .25  74LS92 .55  74LS174 .55 17415353 129 ШІ ispinsT 20 18 М5 15 Ст в anne Es 2E ш 
74LS04 124 1741593 55 7415175 .55 7415363 1.35 20pinST 2.29 .27 7404 49 74142 2.95 4007 29 4538 1.95 
74LS05 .25 740595 .75 7415181 2.15 17415364 1.95 || 22pinST  .30 .27 : 74143 295 din E: у 155 
714588 28  74LS96 89  74LS189 8.95 17415365 .49 ШИ 24pin ST .30 .27 BO 42 7405 60 a 25. 1523 
741500 29  74LS107 .39  74LS190 .89 7405366 49 fb 28 pin ST .40 .32 ТИЕ 25 Mit 5 ani E. ao 
7150 .25 7415108  .39 7405191 89 17415367 45 40 pin ST .49 .39 7407 29 7448 120 den CB — 1. 
74LS11 .35 7405112 39 745192 .79 17415368 .45 64pinST 4.25 са! 7408 24 74150 1.35 posts е 5.79 
741512 .35 17415113  .39 1741519: .79 17415373 .99 ST = SOLDERTAIL 748 19 7411 55 25 4555 95 
8 ріп WW  .59 .49 7410 19 4013 38 4556 85 
74,53 45 17415114 39 17415144  .69 7415374  .99 M ,, 74152  .65 
рїп WW .69 2.52 7411 25 4014 79 4581 1.95 
74154. .50 17415122 .45 7415195 .69 17415377 139 Ш ic bin ww 69 58 о ao 55 AE A E 
74LS15 .35 17415122 79  74LS196 79 17415378 1.18 Ш ia pin ww 59 90 7412 250 7454 125 in m d. 23 
741520 .25 7445124 290 17415197  .79 17415379 1.35 Ml 20 pin ww 109 98 а-а AE a бе a is % 
741521 -29 7415125 .49 7415221 .89 74105385 1.90 22 ріп WW 1.39 1.28 7416 25 74156 .65 4018 79 4702 12.95 
741522 .25  74LS126  .49  74LS240 .95  74LS386 5 24 pin ww 1.49 1.35 ^E 74157 55 4049 M aac 
744526 .29 17415132 59 17415241 .99 17415390 119 28ріп ww 1.69 1.49 Р (25 74159 1.65 4500 ы ш 
741527 29 7415133 59 17415242 .99 7415393 1.19 40 pin WW 1.99 1.80 блар 18 — 74160 85 4021 39  74CO04 35 
7441528 .35  74LS136  .39 17415243  .99 17415395 1.19 WW - WIREWRAP MS 3 — МЕ! 168 bod ыт жоу - 
74LS30 .25 17415137  .99 17415244  .99 17415399 1.49 16рп2!Е 6.75 са! 1422 — D "4162 — 185 PER X. жеп D 
744532 .28 17415138 .55  74LS245 1.49 17445424 2.95 | 24ріп2ІЕ 995 са! 7423 29 7413 езШ „р, ЕТЕ 
744533 .55 7415138 .55 7405247  .75 17415447 зт ШИ 28ріп ZIF 1095 са! ғғ. 1 me 98M o Ж ш 
744537 .35  74LS145 1.20 17415248 .99 7415490 1,45 m TE о 29 74165 456 sos 165 тас 3 
744533 .35 17415147 2.49 17415244 .99 17415624 3.99 шени цо ан) Іі 45 345 LOO 555, ‚ d 1 
74LS40 .25 17415148 135 17415251  .59 17415668 1.69 PES = ш 285 40 4-4 125 
744542 .48 17445151 55 17415253  .59 7415668 1.88 7480 19 7470 165 020 Е 
741547 75 7405153 .55 7415257 .59 7415670 149 CONNECTORS 7433 45 74172 5.95 4030 739  74C73 "65 
74LS48 .75 7415154 190 17415258  .59 7415674 9.65 | 74172 75 MM 10:33 195 таста 6 
744644 75 7405155 .68 7415259 275 17415682 320 | 75292 MALE 2-39 MEE 47 23 7494 шз T 
| 4035 85 74C76 .80 
74LS51 .25  74LS156  .69  74LS260  .59 17415683 120 ШІ 85232 FEMALE 350 7438 29 T7415 89 bets CH XEM a 
741554 .28  74LS157 .65 17415266 .55 7415684 3.20 fM] RS232 FEMALE 1790 .19 7476 вә ica) JA AE 
741555  .29 7415158 .59 17415273 1.49 7415685 12D RIGHT ANGLE 525 ME 7142 45 7407 ЩЩ Бә 74086039 
71563 1.25 17415160 .69  74LS275 3.35  74LS688 240 M RS232 HOOD 1.25 из i ES]! Ww m огы aes 
741577  .39 74561 .65 17415279  .49 17415688 120 Ш 5-10 ST 3.95 7486 48 татз U ME. M. М0! 114 
741,574 35 74151652 .69 17415280 198 7415783 24,95 5-100 WW 4.95 4 | 74180 .5 4046 85  74C93 175 
741575 .29 7415163 .65 74152833 .69 811595 1.49 | 2045 48 тәні 225 4o47 55 тасәѕ 99 
744576 .38 17415164 69 174152940 .89 811596 1.49 hoo ә "5° WB cec ЖЕ cio» 18 
71578 .484 17415165 .95 17415293 .88 8115097 148 DIP а ДШ ты 2ш ы T мон (ee 
| 741.583 80 7415166 195 17415295 .99 811598 1.49 | 74185 2.00 4051 79 74С151 225 
741585 .69 7405168 175 7405298 .89 25152521 2.80 SWITCHES 7451 23 74186 18.50 Rh PD mn 42 
7415299 1.75 25152569 425 fM 4 POSITION 85 р 23 74190 145 4060 | ; 
. 7454 23 74191 115 89 74C157 1.75 
5 POSITION 80 7460 23 74392 79 4066 138 74C160 1.19 
6 POSITION B0 7470 35 74193 79 4068 39 74С161 1.19 
А T POSITION А: 7472 29 74194 85 4069 129 74C162 1.19 
Prices Slashed! 8 POSITION 35 EN з м 2:5 э роо 2.55 74C163 119 
7474 33 74196 79 4071 29 | 74C164 1.39 
74500 MasterCard ше ъъ e 15 4072 29 74C165 2.00 
7476 35 74198 135 4073 29 174С173 .79 
74500 745163 1.95 OX A E 4075 29 74С174 1.19 
74502 as 745188 3.95 7481 110 74224 125 4076 18 74С175 1.19 
74503 35 745169 3.95 . > 7482 95 74246 135 4078 29 74С192 1.49 
74504 .35 745174 .95 ; : 7483 50 74247 125 4081 .29 74C193 1.49 
74505 135 745175 85 ORDER TOLL FREE 7485 59 74248 185 4082 .29 174С195 1.39 
74509 40 745182 2,95 7489 2.15 74251 75 дене ЖЕ — ЖБ 
MEE E 800-538-5000 [EE ЕЕЕ 
== = 7491 40 4098 2.49 74С374 2.45 
74811 35 745189 8.05 | 74265 1.35 
7492 50 4099 1.95  74C901 .39 
74515 35 745194 149 74213 1.95 14409 12.95 74С902 .85 
ғаз ар 35 745195 1.49 МШ 2 we 12 14410 12.95 74C903 85 
по. Чо т шш - - 7495 55 Мез jen 11.35 74С905 10.95 
74530 749197 148 , 496 70 14412 12.95  74C906 .95 
74532 40 745201 695 (CALIFORNIA RESIDENTS) 12 uw as 375 vo 7.95 74С907 1.00 


74537 88 745225 7,9% 74100 175 74999 95 14433 4.18  74C908 2.00 
74538 85 745240 2.20 IF YOU CAN FIND A PRICE LOWER 74107  .30 74293 75 1202 a d n 2.75 
zasao 9 asza 220 — CISEWHERE. LET US KNOW AND 1909 a gase 5 Ul асов 195 74С012 вз 
7464 40 745251 $ WELL MEET OR BEAT THEIR PRICE! wn S жы DEMO D 2:9 
74565 .40 74116 1.55 ч $ 
74574 50 745257 жез D Ie Meo E 74120 120 аз 65 112 55 acte 275 
74585 1.99 745258 a ж Computer managed inventory— |7421 — 29 74368 55 кы 145 40 1745 
sear Ep genis та * t T b | 74122 45 74376 220 4515 1.78 74С921 15.95 
С r Virtua y no аск orders! 74123 A9 74390 175 4516 1.55 74C922 4.49 
745112 50 745274 19.95 x V Ж” х ! 74125 45 : 4518 .B9 74C923 4.95 
745113 50 745275 1995 ery competitive prices! 74446 45 485 135 8 4519 .39 74С925 5.95 
745114 55 745280 1.95 ; i 4520 174 740926 7.95 
E ! 74128 5 
745124 275 745287 1.90 Friendly staff! 74426 А5 4522 1.25 74С928 7.95 
745132 1.24 745288 1.90 т Fast service m most 4526 1.25 74C929 19.95 
748133 45 745289 6.89 : ! 
7454 .50 745301 6.85 shipped within 24 hours! 
айы 08 мып 2 TRANSISTORS DIODES | 
745138 85 7453744 245 
c "RS RN Іш PN2907 PNPSWITCH TOSE 10125. 100/1099 
745140 55 745387 1.95 
95 LED DISPLAYS 2N2222 NPN SWITCH ТО-18 25 500s 
745151 ; 745412 2.8 
Soa 45 745472 495 ШЕ НР 5082-7760 6 сс 129 2М3055 NPN POWER ТО-3 79 10/6.99 
еме а т Са MAN 72 x СА S 30557 NPN POWER ТО-220 69 10/5.99 


MAN 74 ж сс эз 
FMD-357 (359)  .375" CC 1.25 
FND-500(503) 8: СС 1.49 
FND-507 (510) СА 149 


2N3904 NPN SWITCH ТО-92 1071.00 100/8.28 
2N3906 NPN SWITCH TO-92 1071.00 100/6 99 
ІМ4148 (IN914) SWITCHING 247100 1000/3500 
ІМ4004 RECTIFIER 1071.00 100/8.99 


748161 195 745482 15.25 
74S162 195 748570 2.85 
748571 2.95 


1962 JDA MICRODEVICES, INC. 


Circle 217 on inquiry card. BYTE January 198: 529 


LM301 
LM301H 
LM307 
LM308 
LM308H 
LM309H 
LM309K 
LM310 
LM311 
LM311H 
LM312H 
LM317K 
LM317T 
LM318 
LM318H 
LM319H 
LM319 


LM320 (see 7900) 


LM322 
LM323K 
LM324 
LM329 
LM331 
LM334 
LM335 
LM336 
LM337K 
LM337T 


g LM338K 


LM339 


| LM340 (see 7800) 


LINEAR 


LM348 .99 
LM350K 
LM350T 
LM358 
LM359 
LM376 
LM377 
LM378 
LM379 
LM380 
LM380N-8 
LM381 
LM382 
LM383 
LM384 
LM386 
LM387 
LM389 
1.65 — LM390 
4.95  LM392 
59 — LM394H 
(65 LM399H 
3.95 МЕ531 
1.19 NE536 
1.40 МЕ555 
175 МЕ556 
3.95  NE558 
1.95 МЕ555 
6.95 МЕ556 
99 МЕ558 
NE561 


Н = TO-5 САМ 


SINGLE COLOR | COLOR CODED 
ШЕГЕН 


МЕ564 
LM565 
LM566 
LM567 
NE570 
МЕ571 
МЕ592 
LM703 
LM709 
LM710 
LM711 
LM723 
LM723H 
LM733 
LM7 41 


LM741N-14 . 


LM741H 
LM747 

LM748 

LM1014 
LM1303 
LM1310 
MC1330 
MC1349 
MC1350 
MC1358 
MC1372 
LM1414 
LM1458 
LM1488 
LM1489 


Em аш R E іш 


LM1496 


.85 


LM1558H 3.10 


LM1800 
LM1812 
LM1830 
LM1871 
LM1872 
LM1877 
LM1889 
LM1896 
LM2877 
LM2878 
LM2900 
LM2901 
LM3900 
LM3905 
LM39098 
LM3911 
LM3914 
LM3915 
LM3916 
МС4024 
МС4044 
RC4136 
RC4151 
LM4250 
LM4500 
LM13080 
LM13600 
LM13700 


2.37 
8.25 


WE HAVE THE 
COMPLETE LINE 
OF IDC AND 


CA 3023 
CA 3039 
CA 3046 
CA 3059 
CA 3060 
СА 3065 
СА 3080 
СА 3081 


4 


VOLTAGE 
TORS 


7905Т 
7908Т 
7912Т 
7915Т 
7924Т 


7905К 
7912К 
7915К 
7924К 


791.05 
79112 
79115 


LM323K 
UAT8S40 


T = TO-220 K = TO-3 


L = ТО-92 


DISK DRIVES 


TANDON 

ТМ100-1 5%” (ғов iB ss/op 229.00 

TM100-2 5%” (For вм) ps/op 295.00 
SHUGART 

SA 400L 5,“ («o TRACK) 55/00 199.95 
SIEMENS 

FD100-8 в" <</оо 


(801 REPLACEMENT) 
РЕНТЕС 
FD-200 su sso 
FN-250 вх“ osp 


259.00 


179.95 
199.95 


-D-SUBMINIATURE 


CONNECTORS 


CABINET FOR 57/4” 
DISK DRIVE 


* COLOR MATCHES APPLE 
| * FITS SHUGART 


BEST SELLING 


WIREWRAP CARDS 


530 


P100-1 
P100-2 
P100-3 
P100-4 


Р500-1 
Р500-3 
Р500-4 


ІВМ-РН 


GENERAL PURPOSE 
22/44 PIN (.156" SPACING) 


P441-3 
P442-3 


36/72 PIN ( .1" SPACING) 


P721-3 
P722-3 


BOOKS 


FR-4 Epoxy Glass Laminate 
With Gold Plated Contact Fingers 


5-100 BUSS 


Apple Il User's Guide 


68000 Assembly Language 
Programming . .: 
CBASIC User Guide 


Your Your First Computer 

The CP/M Handbook 

The PASCAL Handbook 

Microprocessor Interfacing 
Techniques 


APPLE 


Bare — No Foil Pads , 
Horizontal BUSS d 
Single Foil Pads Per Hole .... 23.95 


FROM ELCOMP — $14. 
BUSS Lines * Pads 


sheets on most commonly used 
Includes: 
* TTL — 74/74LS and 74F 


* CMOS 


Vertical BUSS, 4.5" x 6" * Voltage Regulators 


. Vertical BUSS, 4.5" x 9" 


B085, 8086/8 
ж MPU support & interface — 
6500, 280, 8200, etc. 


Vertical BUSS, 4.5" x 6" ,..,. 13.95 
' Vertical BUSS, 4,5 x 9" 


JDR MICRODEVICES, INC. 
1224 S. Bascom Avenue 
y oan Jose, CA 95128 ; 
800-538-5000 е 800-662-6279 (СА) 
(408) 995-5430 * Telex 171-110 


©1882 JOR MICRODEVICES, INC. 


BYTE January 1983 


CRT Controller's Handbook ...... %. 9.95 


MICROCOMPUTER ` 
HARDWARE HANDBOOK 


Over 800 pages of manutacturers data 


ж Memory — RAM, ROM, EPROM 
* CPU's — 6800, 6500, 280, 8080, 


SPECIAL — 529,95 


OSBORNE/MC GRAW-HILL 


BYPASS CAPS 


‚01 UF DISC 100/6.00 
-1 UF DISC 100/8.00 
-1 UF MONOLITHIC 100/15.00 


WE NOW STOCK A 
COMPLETE LINE OF 
. DISC, ELECTROLYTIC, 
dE MONOLITHIC AND  . 
TANTALUM CAPACITORS 
RESISTORS 
% WATT 5% CARBON FILM ALL 
STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 
50 PCS. SAME VALUE 025 EA. 


100 PCS. SAME VALUE 02 EA. 
1000 PCS. SAME VALUE -015 EA. 


VISIT OUR — NEW HOURS — 


RETAIL STORE Th. 90 Sal, 11-3 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


IC's. 


8800, 


TERMS. For shipping include 52 lor UPS Ground о $310r UPS Dire 
Label Air. ems over 5 pounds require additional shipping charges 
Foreign orders include sullicient amount тог shipping There а 510 
minimum order Bay Area and Los Angeles Countes add 6';*- Sales 
Тах. Other Catitornia residents add 6". Sales Таз We reserve the 
right lo substilule manulacturer, Nó! responsible tor Iypographical 
errors. Prices are subject to change withoul notice We wil match oc 
beat any competitor = price prowded и is nol below out созі 


Circle 218 on inquiry card. 


41 16 16K DYNAMIC RAMS 250ns 8/*1 123, 


ALL MERCHANDISE 100% GUARANTEED! 
wew VIEWMAX 80 


A Full Function 80 column card 
for Apple 11* — Compare these 
features with any other: 


ж 7x9 dot matrix; Upper and 
lower case with true 
descenders 


x Soft Video switch 

x Inverse video characters 

* Shift key support 

* Fully compatible with Apple* 
DOS, CP/M*, PASCAL, and 
most popular word 
processors 

* 2 YEAR WARRANTY 


521955 


JDR COOLING ҒАМ 
FOR YOUR APPLE Il 


ж Easy installation — no 
modification of Apple 
required 

| * Eliminates overheating 
problems 

ж Switch on front controls fan, 
Apple, and extra outlet 

ж Rotron whisper fan is the 
quietest, most reliable on the 


market 
$6995 


OKIDATA PRINTERS 


ж 120 cps, 9x9 Dot Matrix 
x 50% faster than EPSON 


x Parallel and Serial interfaces 


547959 


аге standard 


ML-84 ғрлвдығі... 51059090 


ll CALL FOR PRICES ОМ 82A TRACTOR OPTION 
AND 82A, 83A GRAPHICS OPTION. CABLES 


AND INTERFACE CARDS AVAILABLE 


DISK DRIVE ` 


ж Fully Apple* compatible 


ж 35 Track — Will read half 
tracks! 


ж Use with our controller 
(call for price) or with 
your Apple controller 


| * Price includes case and 
cable — ready to plug in 


| ж Attractive cabinet 
matches Apple drive 


ж 90-Day Warranty 


529995 


ORDER TOLL FREE 
800-538-5000 
800-662-6279 


(CALIFORNIA RESIDENTS) 


IF YOU CAN FIND A PRICE LOWER 
ELSEWHERE, LET US KNOW AND 


WELL MEET OR BEAT THEIR PRICE! 


iSEE TERMS BELOW) 


ж Computer managed inventory— 


virtually no back orders! 
ж Very competitive prices! 
ж Friendly staff! 


* Fast service — most orders 
shipped within 24 hours! 


15%" DISKETTES 


АТНАМА ssspsorr ... 24.95 
MEMOREX 55 50 SOFT 26.95 
VERBATIM ss ор боғТт 29.95 
VERBATIM 10 SECT. HARD 29.95 


TOP QUALITY — LOW PRICE! 
Single Sided, Single Density 
Soft Sectored with Hub Ring 


$19.95 Box OF 10 


РОМЕН SUPPLY 39° 


“APPLE IS A TRADEMARK OF APPLE COMPUTER, INC. 


Circle 218 on inquiry card. 


MOUNTED ON PC BOARD 
MANUFACTURED BY CONVER 
+5 VOLT 4 AMP 
+12 VOLT 1 AMP 


LAMDEK соок: 


CALL US FOR VOLUME QUOTES 


JDR 16K RAMCARD 
For Apple II* 


| * Expand your 48K Apple to 64K 


* Fully compatible with Apple 
Language System — Use in 
place of Apple Language card 

* Provides extra memory for 
Visicalc™ 

ж Run PASCAL, FORTRAN, 
Integer Basic with appropriate 
software 

ж Highest quality card features: 
gold edge connector, sockets 
for all IC's 

NOW WITH 2 YEAR WARRANTY 

ASSEMBLED & TESTED 

WITH WARRANTY 

KIT — INCLUDES ALL 

PARTS & INSTRUCTIONS... 

BARE PC CARD 


|, WITH INSTRUCTIONS 


MONITORS 


GREEN PHOSPHOR 
МЕС ,в1201м 5169099 
ZENITH гум-:1 511999 

COLOR 


$3350° 


NEWPORT 
PROSTICK 


* Professional Quality 
Atari-T ype Joystick 

ж Extremely Rugged — Actual 
Arcade game Joystick 

* All parts are replaceable 

* 6 Month Warranty 


53109-д °5995 ppr 


SPECIAL THANKS TO 
MARC AND AL FOR 
THEIR HARD WORK 
AND DEDICATION 


61982 JOR MICRODEVICES, INC. " 


BYTE January 1983 


FRANKLIN SPECIAL 


Franklin Ace 1000“... . $1,330.00 
TEAC Super 5 Disk Drive 

with Controller . 495.00 
Gemini 10 .......... 499.00) 
Genie Graphics Card .. 159.00 


*Add $200 for Apple II/4BK 


ALTOS 

ACS 8000-2 . 3199.00 
АС 8000-15... 4399.00 
APPLE 

АДЕП РШЕ uu esee CALL 
Disk I| D^ € * CALL 
Disk |! CALL 
BASIS 

108-0003 (64К) ......................1895.00 
108-0004 (128К) |. ..... 1995,00 


6- 1 00 HARDWARE 


Tandon TM 100-1 Disk Drive .......... 219,00 
Tandon TM 100-2 Disk Drive .... 2299.00 
CCS Disk Controller/CPM 2. 2 — 375.00 
CCS 16K Static Ram Module .......... 259.00 
CCS 32K Static Ram Module ..........439.00 
CCS 2 Serial Port + Parallel . -— 315.00 
Comrex Clock Card  ........................119.00 
Hayes Micromodem 100 ........ 349,00 


HARDWi; 

€, po P CALL 
Amdek Color || RGB Monitor ........ 799.00 
Amdek 3" Dual Disk Drive ..............785.00 
Corona 5MB Winchester ...................CALL 


p c Corona 10MB Winchester .............. GALL 

| МЕН SuperMod/§ .......................... 59,00 

С omar ma es E Регсот Add On DiskDrive (Dual) ....450.00 
| j X) PMC Disk Drive .. .199.00 

STB 1/0 Printer Interface (4 Ports) 225.00 

STB 64K 1/0 Memory Card . .479.00 


Tandon TM 100-1 Disk Drive s. 219.00 
Tandon TM 100-2 Disk Drive .......... 299.00 


high prices disappear! 


Ul . M-—-—-—-———— 49.00 
Tech Adam & Eve Paddles ................ 29.00 
HERE'S HOW а 64K Kit (9 64K x 1 Chips) ............. 119.00 


If you find an advertised price lower than 
Palomar's, call us—we'll try to beat it. And 
we'll give you great backup when we do: (1) 
Expert technical advice. (2) Fast response 
on orders. (3) In-house service repairs. (4) 
Guaranteed satisfaction. 


Many items are not listed. Please call our 800 number if 
you don't see what you're looking for. 


Save 2896 


Taxan 12" 

Green Screen ..... 169.00 
Diskettes ........... 35.00 
Diskette Case ....... §.00 

$2:692-00 

NOW —5:1,945^ 


PERSONAL COMPUTERS 


OSBORNE 
Osborne | Portable, Includes $200 
GGG me NCC NE 1795.00 


KAYCOMP 


Kaypro Portable, Includes $250 
Extras ... ......... 21795.00 


FRANKLIN 
ACE 1000 (64K) ... 
АСЕ 10, Disk Drive .— essa CALL 


CP / M SOFTWARE 


CCS CP/M Control Program 2.2 ....129.00 
CCS CP/M Macro Assembler .........79.00 
CCS CP/M Symb. Instr. i „65.00 


CCS CP/M Text Formatter .. 455.00 
Hayes Terminal Program (8^) .. — 22.00 
Microsoft Fortran 80 (8") .............. 385.00 
Microsoft Basic Compiler (8") ........ 299.00 
Microsoft Basic BO (B^) ..................269.00 
SOFTWARE 

BUSINESS 

d Base I| .. „..-.-.--...499,00 
Denver Accounting System Й 549.00 
o *- n —— Á 295.00 
Easy Planner "mw 145.00 
Easy Writer ЇЇ. кан СЫ Ө 00 
VisiCalc ........., —Ó 205.00 
НОМЕ & PERSONAL 

The Home Acccount + ......... es 109.00 
Money Decisions ..............................149.00 
MAMAD M— ыны ананы 65.00 ' 
a ee 65.00 
GAMES 

Temple of байи». 29,00 
Zork III.. nm 29.00 


ам ame ies ч 
Ме! er iu ТШ PIPTIDTTA - 
rir 


ae А 


ЕЕЕ Е аЬ Е ж 


APPLE 


HARDWARE 

Appte Н Plus CALL 
ALS 2 Card 218.00 
ALS Z Сага, with Supercaic 369.00 
CCS IEEE Card 175.00 
CCS Analog/Digital Card 105.00 
CCS 12K ROM/PROM Module 10900 
CCS Programmable Timer 105.00 
Сотгех Clock Card 69.00 
CPS Multifunction Card 178.00 
Echo ІІ Speech Synthesizer 175.00 
EOP AC Surge Protector 4900 
EOP EMI-RF1 Filter 49.00 
Ехрапаарогі-6 Ports With Speaker 55. 00 
Hayes Micromodem li 299.00 
Microbufler 11 16K 219.00 
Microbuller i| 32K 245.00 
Mierosoll 280 босага 265.00 
Microtek 16K Ram Card 79 00 
Microtek Paralle! Printer Card 69.00 
Microtek Graphics Card 109.00 


Microtek Graphics Card 16K 185.00 
Mountain Computer Romwriter 145,00 
Mountain Computer Ramptus (32K) 179.00 


МРС Serial Printer Card 89.00 
M & R Super Fan 40.00 
Novalion Apple Cal 29900 
Novation Expansion Module 35.00 
Novation Handset 27 00 
Numeic Key Pad 150 00 
Раутат Lower Case Adapters: 

Old (Rev. 1-6) 29.00 

New (Rev. 7) 19.00 
5ТВ64Қ Expansion Card 239 00 
ST& 128K Memory Card 399.00 


System Saver-Fan/Quflets/Switch 7900 
TG Game Paddles 29 00 


TG Joy Sticks 45.00 
TG Select-A-Port 45.00 
Videx 80 Column Card 279.00 
Videx Enhancer Il (Rev. 7) 125.00 
Videx Function Strip 65.00 


DISK DRIVES 
Corona SMB Winchester 
Corona 10MB Winchester 
Disk It With Controller Card 
Microsci A35 With Controlle 
Microsci Controller Card 
Rana Disk Drive 

Rana Controller 

TEAC Super 5 Disc Drive 


TEAC Super 5 Controller Card 89.00 


SOFTWARE 


BUSINESS 
d Base |! 
The Home Accountant 
Sensible Spefier 
PFS: 


PFS Report 

PFS: Graph 

Super Caic 

D.B. Master 

0.8. Master Utility Pak zx I 
0.8. Master Utility Pak ж2 
VisiCalc 

Desktop Pian || 
VisiTrend/Plot 

VisiTerm 

VisiDex 

Узе 

VisiSchedule 

Letter Pertect 

Data Perfect 

Supertext 40/56/70 
PERSONAL & HOME 
Algebra | 

Algebra Il 

CompuMath: Anth Skill 
CompuSpell (Req Data Disk} 
CompuRead 

SAT. Word Attack Skill 


SYSTEMS А UTILITIES 


CALL Apple Mechanic 21.00 
CALL DDS Boss 1800 
CALL Hd Сйу 25 
9.00 
poar 550 Apple Soft Compiler 135.00 
359.00 Basic Compiler 299.00 
109 00 The Artis} 59 00 
299.00 Zoom Graphics 35 00 
GAMES 
Tempfe of Apsha: 28.00 
Dalestones of Ryn 15.00 
Могос 5 Tower 15.00 
Rescue at Pige! 2100 
Intro 3-Pak (Ryn, Morloc, Rigel) — 3900 
539.00 Crush. Crumble and Chomp 21.00 
55.00 Dragon's Eye 19.00 
99.00 Chop Lifter 25.00 
99.00 Apple Pan 21.00 
69.00 Arcade Machine 35.00 
33.00 Star Blazer 25.00 
235.00 Serpentine 25.00 
179.00 Raster Blaster 2100 
79.00 Deadiine 35.00 
79.00 Starcross 29.00 
205.00 Zork | 2900 
205.00 Zork |! 29.00 
249.00 Zork It 29.00 
85.00 Snack Attack 21.00 
205.00 Pusm 15.00 
205.00 Castle Wolfensten 2100 
249.00 Robol Wars 2900 
108.00 Three Mile Island 29.00 
7300 Frogger 25.00 
9900 Cannon Ball Blitz 2500 
Warp Destroyer 21.00 
29.00 Audex 21.00 
29.00 Autobahn 21.00 
3900 Bandits 25.00 
21.00 Beer Run 21.00 
21.00 Borg 21.00 
39.00 Cops & Rabbers 25.00 


Palomar offers a complete selection of Apple Hardware and Software. 


MONITORS 


COMREX 

CR 5500-12" Green ........................ 155.00 
CR 6500-13" Composite .........315.00 
CR 6600-13” RGB ............................ 429.00 
AMDEK 

Video 300-12" Green „ouenna 165,00 
Color | -13" Color Com site ........ 365.00 
Color I| -Hi Res. RGB ._................. 799.00 
Color lil -Lo Res. RGB ...................469.00 
RGB Apple ІІ Card ...........165.00 
HAYES 

Micromodem 1! (Apple II) .... ..........299.00 
Micromodem IlI With Terr ла! 

Próg aMi oirisem aa. 
Micromodem 100 (S- 10€ ... ....349.00 
Smartmodem (RS-232) .. ....825.00 
Chronograph (RS-232) .. .. .. 195.00 
Terminal Program ......................75.00 
UDS 
103 LP Direct ........ aU. .175.00 
103 JLP Auto UC ENS 209.00 
202 SLP 1200 2104 ... 255,00 
EIB UP LL ааа аа A000 


ACCESSORIES 


CABLES cENTRONICS 

Centronics/Centronics .....................25.00 
Centronics/Atari ................................30.00 
Centronics/IBM , 80,00 
Centronics/0 . 430,00 
Centronics/S ..30,00 


Centronics/TRS 1, 111 ....................... 


-30.00 


U.S.I. 

9" Green Screen ....................,.......:. 119.00 
9" Amber Screen ...... — À „155.00 
12" Green Screen ............,...............155.00 
12" Amber Screen .,, ................175.00 
TAXAN 

KG 12N-12" Green .......................ОЮАП 
ҚА 12N»12 АтбБег............................ CALL 
RGB Vision l-12” RGB ......................САШ 


RGB Vision ІІ-12” RGB ...............САШ 
RGB Apple |! Card .............................САП 


NOVATION 

CAT (Асоивйс) ...............-..........149.00 
ОСГ samesenca ти ЕРІ 
Auto CAT (300) .................216.00 
212 Auto САТ .................................999.00 


Pho To M .............-..--““. 299.00 
212 Apple САТ ш... н 015.00 
Expansion Module ...........................95.00 
po Geeee— n 
Firmware ROM su. 27.00 


Palomar is pledged 
to your satisfaction. 


RS-232 

4 Wire, M/M,M/F-10 FT ...........18.00 
9 Wire, M/M,M/F-10 ЕТ ............... 20.00 
12 Wire, M/M,M/F-10 ЕТ ............. 21.00 
25 Wire, М/М,М/Ғ-10 ЕТ ............ 25.00 


DUR 800+. 


COMREX 
Comriter TRE TG ............................... BALL 
Tractor Feed .. MERE Luo 


EPSON 


ASAP 2K бегїа!........................,..........29.00 
Comrex 4K Buffer .......................... 139.00 
Microbuffer-16K Parallel ................139.00 
Microbuffer-8K Serial ..... ............... 139.00 
NEC 

3510 ВО Serial .............................. 1515.00 
3520 KSR Serial ............................2100.00 
3530 RO Parallel ............................1750.00 
3550 RO IBM ............................. 1880.00 
7710 RO Serijal .......................... 2406.00 
7730 RO Parallel ................. aues 0465.00 
8023-A Dot Matrix |... _....... 549.00 
Bi-Directional Tractor (3500) .. ...230,00 
Cut Sheet Guide (3500) .................... 90.00 
Envelope Handler (3500) ................ 270.00 
Horizontal Tractor (7700) ................ 150.00 


Bi-Directional Tractor (7700) .......... 345.00 


Friction Attachment (7700) ..............35.00 
NOVELL 
Image 800 .,.........--әы.-2-.-<299000 


Lo imis omi 


Ho RR C REOR EE 


NEC (Thimble) . тент. 
Olympia(Whisperdisc) a ee 30.00 
Smith Corona ....................................4.959 


MEDIA BASF 
5%" 5550 2 -...../7///...////////.. 249 


OKIDATA 

Microline 82-À ............ 9919.00 
Microline 83-À ___ „7/00 
Microline 84-8... css. 1250.00 
Microline 84-P |. esses 1190.00 
2K Parallel Interface .,...... ...............129.00 
Forms Tractor (82-А) ..................55.00 
roo _ 

ES 100 КВО .. scc sn 999100 
ES 100 . 3 ess 99.00 
Serial/Parallel ‘Interface .. ms 
CCS Apple Serial Card .................... 135.00 
SMITH CORONA 

|| шынааны ынде H9 000 


STAR MICRONICS 
unl Mood 
Lu S NUITS" „CALL 


TEC 
PMC 8510 Parallel _____............ 


ITOH 8510-A Parallel ......................499.00 
ITOH 8510-A Serial ..........................850.00 
ITOH 1550 Parallel ........................../50.00 


ITOH 1550 Serial ................ 22278900 
ITOH Ғ-10-40 2.44.2222 153500 


ITOH Е-10-55 ааа сео 1875.00 
MAXELL 

ОТ” SSU: Donnea 
GU BUD. iaaa aan 
PAPER 

8% x 11 Register Bond ....................25.00 


9% x 11 Perforated .........................26.00 
14% x 11 Register Bond .................. 


Palomar makes buying easy . 


ORDER TOLL-FREE! Call | 


00-237-3333 


In California call 800-338-5555 
Telex 697120-150 


TERMS OF SALE: Cash, Check, money order, bank wire transfer, credit card, or purchase orders 
from qualified firms and institutions. Please include telephone number with order and expiration 
date on credit card orders. California residents add 696 sales tax. Advertised prices are for 
prepaid orders Ғ.0.В. shipping point. Add 396 or $3.00 minimum for shipping in the U.S. Pricing 
and availability subject to change without notice. Address written orders to: 


910-105 W. San Marcos Blvd., Dept. В-1, San Marcos, СА 92069 


Circle 317 on inquiry card. 


COMPUTER PRODUCTS 


BYTE January 1983 533 


534 


PRIORITY ONE ELECTRONICS 


THERE ARE NO BETTER BOARDS — THERE ARE МО DETTER PRICES! | 


OmpuPro FROM PRIORITY ONE ELECTRONICS 


zo aum - 
— 4 ҰЛ -- Г щш. 1 


fees papa wg 
——— a 


CPU DOARDS 


CO-PROCESSOR 8086/8087 
16 bit 8 or 10 MHz 8086 CPU with sockets 
for 8087 and 80130 


Description List Price Our Price 


BAGBTIBGA — A&T 8MHz 8086 only $695.00 $625.00 

BAGBTIB6E CSC 10МН2 8086 only$850.00 $165.00 

BAGBTIBGAB? A&T with 8087 option $995.00 $925.00 

BAGBTIB6CB7 CSC with 8087 option*$1150.00 $1065.00 
*8087 Limits clock speed to 5MHz 


Part No. 


DUAL PROCESSOR 8085-8088 
6 or 8 MHz provides true 16 Bit Power with a standard 


8 bit S-100 bus 
BAGBTIGIZA A&T 6MHz $425.00 $399.00 
$525.00 98.00 


BAGBTI6I2C CSC 6/8 MHz 
68K - 68000 16 DIT CPU 
16 bit 8 or 10 MHz on-board sockets for 2716, 2732, 
or 2764 EPROMS for ир to 8K x 16 of memory 
BAGBTIBAA — A&T 8MHz $69500 $025.00 
BAGBTIBAL CSC 10MHz $850.00 53.00 


FORTH OPERATING SYSTEM FOR 68K CPU 
Requires a DISK 1, 64K of CompuPro memory, 
and an INTERFACER 3 or 4. 


BAGBTGBKOS FORTH operating syst. m $200.00 


CPUZ - 2800 CPU NOW 6MHz! 
3/6 MHz Z80B CPU with 24 Bit Addressing. 
FASTEST Z80 CPU AVAILABLE! 
BAGBTIBUA 3/6 MHz A&T $295.00 $280.00 
BAGETIGOC 3/6 MHz CSC $395.00 $315.00 


a di ait ime 


DISK CONTROLLER 
DISK 1 FLOPPY CONTROLLER 
Fast DMA, Soft Sector, Controls 8" or 5%" Single or 
Double Density. OUR BEST! 
*With purchase of 2 or more 8" Disk Drives and 
one Disk 1 Controller 
BAPDBITIACPM A&T w/CPM 22 8 BIOS $670.00 $450.00 
if purchased separately $495.00 
POBITIAGPM Disk 7 and CP/M 80 $450.00 
BAPDBI7TIGGPM CSC w/CP/M 2.2 & BIOS $770.00 $600.00 
BABBTCPM80* CP/M 2.2 for 280/8085 $115.00 
w/manuals & BIOS 8" 
S/D disk 
CP/M for 8088 with man- 
uals & BIOS 8" S/D disk 


Assembled & Tested 
CSC 200 hr. burn-in 


DISK 2/SELECTOR CHANNEL 


HARD DISK CONTROLLER 
Fast DMA 2 board set. controls 4 Shugart 4000 series 
or Fujitsu 2300 type drives. Includes CP/M 2.2' 
BABBTI77A — Assembled 8 Tested $795.00 $150.00 
BAGATI770 CSC $895.00 $850.00 


BABBTCPM86 $300.00 


90.00 
555.00 


BABBT171A 
BAGBTITIC 


$495.00 
$595.00 


BYTE January 1983 


13 4 з АН: | 
CMOS RAM SALE! 
RAM 17 - 64K CMOS STATIC RAM 
12 MHz, RAM 17,2 Watt, DMA Compatible24 Bit Addressing 


Part No. Description List Price Our Price 


BAGBTRAMI? 64K A&T 10MHz $319.00 
ВА6ВТІ75А64 64K A&T 12MHz $599.00 $550.00 
BAGBTI75C64 64K CSC 12M Hz $699.00 $650.00 


RAM 16 - 32K x 16 DIT CMOS STATIC RAM 
8 and/or 16 Bit 
12 MHz, НАМ 16, 32K x 16 or 64K x B 
IEEE/696 1 6 Bit 2 Watt, 24 Bit Addressing 
BAGBTRAMIG 64K A&T 10MHz $349,00 
BAGBTIBUA — 64K A&T 12MHz $650.00 $599.00 
BAGBTIBOC 64K CSC 12MHz $750.00 $699.00 


NEW! RAM 24 - 128K STATIC RAM 
RAM 21 12MHz, 128K x 8 or 64K x 16 
IEEE/696 8 or 16 Bit, 1.2 Amps, 24 Bit Addressing 
BAGBTISUA 128K А8Т 8135000 $1225.00 
BAGBTIS0C 128К CSC $1450.00 $1375.00 


M-DRIVE SOLID STATE DISK DRIVE, 


3500% FASTER! 
Not really, but the next best thing for CompuPro 8085/88 
Users. Call for Details on M-Drive. 
M-Drive requires a BMHz CPU8085/88 dual processor, Disk 
1 DMA disk controller and System Support 
1 Multifunction Board. 
BABBTMDIZBKA 128K of ART memory & M-Drive Sottware 
BAS&BTMDIZBKC 128K of CSC memory & M-Drive Software 
BAGBTMD256KA 256K of A&T memory & M-Drive Sottware $2995.00 
ВАБВТМ0256КС 256 of CSC memory & M-Drive Software — $2195.00 


M-DRIVE/H HARDWARE LOGICAL DISK SYSTEM 
Interfaces through two 1/О ports, and runs at 10M Hz. 
IEEE 696 compatible. Requires any CompuPro CPU 
and a Disk 1. Each board contains 512K of fast, low 
power (900mA) RAM, with parity checking. 
066BTIS7A M-DRIVE/H w/software, AST — $1895.00 $1775.00 
06687197C M-DRIVE/H w/software. CSC $2095.00 $1950.00 


STATIC MEMORY BOARDS 


RAM 20 - 32K STATIC RAM 
RAM 20 10MHz, 4K byte block disable, bank select or 
24 bit addressing available 8, 16, 24 or 32K 
ВДЕВТІБАЛАВ 8K АЯТ $210.00 $190.00 
BABGBTI64ACB 8K CSC $280.00 $260.00 
BAGBT164AA16 16K AST $285.00 $260.00 
BAGBTIG4AC16 16K CSC $355.00 $325.00 
ВДЕВТІ 644424 24K A&T $355.00 $325.00 
BAGBT164AC24 24K CSC $425.00 $385.00 
BAGBTIG4AA92 32К А&Т 8425.00 $385.00 
BAGBT1I64AC32 32K CSC $495.00 $450.00 


$1196.00 
$1398.00 


5-100 MAINFRAME 
110V 60Hz CVT Mainframe uses famous 20 slot 
CompuPro Motherboard (55 Ibs.) 
BAGBTENC20RM 20 Slot Rackmount $895.00 $825.00 
BAGBTENC2DOK 20 Slot Desk Тор $825.00 $150.00 


I/O BOARDS 
SYSTEM SUPPORT 1 MULTIFUNCTION DOARD 
Serial port (software prog. baud), 4K EPROM or RAM 
provision, 15 levels of interrupt, real time clock, 
optional math processor 


Description List Price Our Price 


Assembled & Tested $395.00 $360.00 
GSC $495.00 $460.00 
BAGBTB231 Math Chip $195.00 
BAGBTB232 Math Chip $195.00 
BAGBTIG2AMI A& T w/8231 Math Chip $490.00 
BAGBTI62CM1 CSC w/8231 Math Chip $655.00 
BAGBTIG2AM2 A&T w/8232 Math Chip $490.00 
НАБВТІ62СМ2 CSC w/8232 Math Chip $655.00 


MPX CHANNEL DOARD 
/О Multiplexer, using 8085A-2 CPU on board w/4K RAM 
BAGBTI6BA4 Assembled & Tested $495.00 
BAGETIG6C4 CSC $595.00 
With 16K RAM 
BAGBTIGGAIG Assembled & Tested $649.00 mu 
ВДЕВТІ 66018 CSC $749.00 $675.00 


Part No. 


BAGETIB2A 
BAGBTIE2C 


INTERFACER 1 

Two Serial I/O 
Assembled & Tested $249.00 
GSC $324.00 


INTERFACER 2 
Three parallel, one Serial 1/О board 
Assembled & Tested $249.00 $219.00 
GSC $324.00 $298.00 


INTERFACER 3 
Eight-channel multi-user Serial I/O board 
BAGBTI74BA Assembled & Tested $699.00 $629.00 
BAGBTIT4BE CSC 200 hr.8 port $849.00 $775.00 
BAGBTI745A Assembled 8 Tested $599.00 $559.00 
BABBT1745C CSC 200 hr.5 port $699.00 $629.00 


BAGBTI33A 
BAGBT 1330 


$219.00 
$298.00 


BAGBTISUA 
BAGBTISOC 


INTERFACER 4 
Three Serial, 1 Parallel, 1 Centronics Parallel 
BAGBTIG7A Assembled & Tested $395.00 $350.00 
BAGBT1B7U CSC $495.00 $450.00 


SPECTRUM COLOR GRAPHICS 
Color Graphics board with Parallel 1/О 
BAGBTI44A — Assembled & Tested $299.00 $285.00 
BAGBTI44C CSC $395.00 $315.00 


5-100 MOTHERBOARDS 

Active termination, 6-12-20 Slot 
A&T 6 slot, 2 Ibs. $140.00 
CSC 6 slot, 2 165. $190.00 
A&T 12 slot, З ibs. $175.00 
CSC 12 siot, 3 Ibs. $240.00 
A&T 20 slot, 4 Ibs. $265.00 
CSC 20 slot, 4 Ibs. $340.00 


BAGBTIS3A 
BAGBTIS3C 
BAGBTIS4A 
BAGBTISAC 
BAGBTISSA 
BAGBTIS5C 


$125.00 
$155.00 
$155.00 
$220.00 
$235.00 
$310.00 


Р | 


Circle 328 оп inquiry card. 


PRIORITY ONE ELECTRONICS 


ompuPro 10MHz 64KDytes $299.00* 


5-100 STATIC RAM - ULTRA LOW POWER - ONLY 2 WATTS 


ASSEMBLED & TESTED — ONE YEAR WARRANTY ` 


UNBELIEVABLE! While the rest of the industry struggles to attain 6MHz, CompuPro has effortlessly jumped from 10 to 12MHz. The 
power consumption (400mA; 2 Watts) is still the lowest in spite of running nearly twice as fast. Priority One Electronics has purchased 


the remainder of CompuPro's 10MHz hoards and are offering them at these unprecedented prices. 


е Extremely low power consumption (2 watts 
typical) 

e Fiawless!y handles any ОМА device per IEEE 
696 specifications 

e Single --5 Volt operation (requires no other 
supply voltages) 

€ Switch-Selectable choice of 24 address lines 
conforming to IEEE 696/S-100 extended 


е Board addressable as one 64 K x Bor 32K x 16 
block; DIP switch selectable on any 64K 

| boundary 

€ Extremely low power consumption (2 watts 
typical) 

€ Meets or exceeds all IEEE 696/S-100 speci- 
fications 

€ Flawlessly handles any DMA device per IEEE 


RAM 16 


addressing n" g % ‚ =" 696 specifications 
e 2K windows, individually selectable at E000, қ ЖҰЛҚ T: иы? € Single +5 Volt operation (requires no other 
00 \ ith а 
сту — Mi 9919,00 ea, ненен SME $349.00 ea 
(ie., Morrow, NorthStar) PRICE: a . specifications PRICE: u . 


€ Any 16K block may be disabled: dip switch List Price: 8650.00 


List Price: $599.00 € Bor 16 bit data transfer dependant on SXTRQ. 


selectable 2K disable from XXE000 - FFFF in *2 Conforms with IEEE 696 timing requirements 

or 2 or 

2K increments 5 for XTRO and SIXTN 5 

© Switch Selectable PHANTOM disable More: 299.00 ea. More: 325.00 са. 


BAGBTRAM17 Assembled & Tested 


990 AND 300 


SORRY 


TELEVIDEO, 
THIS IS THE NEW STANDARD 


The microprocessor-based VISUAL 330 combines VISUAL ergonomic 
elegance with selectable emulations of the DEC VT52°, Data General 
0200, Lear Siegler ADM-3A, and Hazeltine 1500 terminals. 


BAGBTRAMI6 Assembled & Tested 


LOW COST DAISYWRITER 2000 
WITH 40CPS EFFECTIVE SPEED AND 48K BUFFER 


ONLY $1495.00!! 


еа 


ompuPro” 


NEW 16 DIT 


" 12 USER 
|) SYSTEM 816/0 


ba abe 
+, 


клал 


Қ”. 


| (ы VISUAL — VISUAL Tefe¥ideo 
Specifications 330 300 930 "The SLMDW2000 may just be the best dollar value in a letter quality 

SAVE OVER $4000.00 QN SYSTEM 8 TERMINAL! ANSI X3.64 Specified ND STD NO printer on the market today. Features include: | 
The System 816/0 is a high performance, multi-user, multi-tasking 16- Solid State Keyboard | STO so MN Б ан ааа 
bit system, with the power needed for involved applications such as Programmable Non-volatile gent interface 
software development. This is the preferred system for business, Function Keys | STO STO N0 € 48K buffer memory 
industrial or scientific environments. in addition, the 818/0 delivers | Video Attributes Require No e Daisyplot Graphics 
spooling (simultaneous printing and editing) to further increase Display Space STO STD NO е Printwheel cassettes available in 12 styles and 15 languages 
productivity. Smooth Scroll, Slow Scroll Ф Standard ІВМ ribbon cartridges 
e 10МН2 16 bit 8086 CPU with 80130 operating system firmware and Jump Scroll STO — STD м ә MTBF of 4000 hours at 25% duty cycle 

component Non Volatile Set-up Modes, AN | | | | 
€ 512K bytes of low power RAM "Menu" Style STD STD NO This printer is DIP switch selectable for its personality protocols. This 
e 1 megabyte of M-ORIVE/H high speed solid state logical disk Block Graphics STO STD NO eliminates the need to replace а printer when the computer system is 

system Sculptured Keycaps, expanded, modified or adding additional printers that must be 
€ Fast ОМА floppy controller with 2 double sided 8” disk drives; 2.4 Matted for Low бізге | STD STD ND compatible with existing hardware and software Included among the 

megabytes of storage Programmable Non Volatile protocols that can be emulated are: | 
© 20 slot desk top S-100 enclosure Columnar Tabbing STD STD NO € NEC 5510 e DIABLO 630 е QUME Sprint g 
e 12 serial interfaces Choice of Typomatic/Non- € ІВМ Personal Computer € АТАН! (Centronics 737) 
е 1 parallel, 1 Centronics parallel interface Typomatic Keyboard STO 50 80 қанат | | 
Sc'tware: CP/M-86, MP/M-B6, SuperCalc 14" Screen ОРТ DPT NO € RS232C and Current Loop @ Centronics type parallel interface 
Convenience features: clock/calendar; interrupt controllers; interval N-Key Rollover STD STO NO т. ІЕЕЕ/ 488 All are OIP switch selectable 
timers, and co-processor and Operating System Firmware option.” CR New Line Mode STD STD NO SPECIAL FEATURES: 
This System 818/D ispricedat $13,995.00, a savings of over $3,000 if Tilt and Swivel CRT STD STD NO e 280 CPU € 12K ROM e Standard 48K Buffer ° 16 Soltwareor 
allof the components were purchased separately. User Programmable Non- hardware selectable baud rates 50 -19.2K baud x Micro-coded alarm 
Part No. Description Price Volatile Answerback, 32 Codes STO STO NO differentiates error conditions with pulse combinations ® Intelligent bi- 
BAGBTSYSSIGDDA Multiuser T6bildeskiopsystemAAT $13,095.00 Screen Brightness Control directional printing with logic seeking @ Complete word processing 
КЕНШІ аен "el dn ы, с (ай from Keyboard STO 870 NO features, standard 9 Complete self test € Autoreprint up to 255 times 
BASBTSYSBIBDDA2! Same as above with RAM 21s, ААТ $1 4139500 XON/XOFF Flow Control, e. Auto clear error - printer automatically resumes printing upon 
BAGSTSYS81@00C21 Same as above with RAM 215. CSC $18,305.00 Split for Xmitter and Receiver STD STO NO correction of ribbon, paper or cover open conditions € Proportional 


spacing € Supports Automatic justification € Complete Vector 
plotting routines € Sheet feeder mode - allows easy interface to most 
mechanical sheet feeders € Quite - 600) € Front panel forms control 
e Universal power supply 115/220V 50/60Hz 


OASIS 16 SYSTEM 816/016 


All the hardware menticned with the System B16/0 with the OASIS 16 
Operating System and utilities instead of CP/M-86, MP/M-86, and 


List Price Our Price 2 or More 


$1200.00 $1050.00 § 995.00 
$1250.00 $1095.00 $1050.00 


BAVSL3306N Green Screen 12" 
BAVSL330146N Green Screen 14" 


SuperCalc. 

езде: Ион Multiuser 16 bitdesk topsystemA&T $13,995.00 The VSL300 contains all of the same specifications as the 330 but with Part No. Description Ust Price Our Price 
BAGBTSYS81600C Multiuser 16 bit desk topsystem CSC — $15,995.00 no multi-emulation capabilities. The У51300 is ANSI Х3,64 com- BASLMDW2000 Printer with 48K buffer $1595.00 $1495.00 
BAGBTSYS8160DA21 Same as above with RAM 215, АЯТ $14,395.00 patible BASLMDWNFT Vertical Form Tractor $ 125.00 
BABBTSYSBIBODC21 Same as above with RAM 21s, CSC $16,395.00 


BAYSL300GN Green Screen 127 5120000 $1050.00 $ 995.00 Pre-configured cables are available. Please call for price and part number. 
BAVSL30014BN Green Screen 14" $1250.00 $1095.00 $1050.00 


| PRIORITY ONE ELECTRONICS. 
TA. ы” 


161 DEERING AVE @ CHATSWORTH. CA 913) 1 Neca 


MAE IATER ү, 


VISUAL 330 51.00!! 


With the purchase of 
any CompuPro System D 


AN ADDITIONAL ORDER TOLL FREE (800) 422-5922 - СА, AK, НІ CALL (219) 709-5111 
SAVINGS ] 049 00 Terms. U.S. MS A, MC. BAC, Check, More y Order, U.S. Funds Only. CA residents add 6%% Sales Tax MINIMUM PREPAID ORDER $15.00. include MINIMUM 
VALUE OF: ы SHIPPING & HANDLING of $3.00 for the first 3 Ibs. plus 40€ for each additional pound. Orders over 50 Ibs. sent freight collect. Just in case, please include your 


phone number. Prices subject to change without notice. We will do our best to maintain prices through January, 1983. Credit Card orders witl be charged approp- 
riate freight. If you haven't received your Winter "83 Engineering Selection Guide, send 51.00 tor your copy today! Sale prices for prepaid orders only. 


VSL3306N Specifications in column at right 


Circle 328 on Inquiry card. 
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PRIORITY ONE ELECTRONICS 


SIEMENS FDD100-8 9 ==: 
TRUCKLOAD PURCHASE! 


WE'VE CAPTURED THE 8" FLOPPY DRIVE MARKET “әт” 
WITH A HUGE FACTORY DIRECT PURCHASE! |. ........... 


e Power Supply 4A& --5V.3A& --24У € Heavy non-flex 090 alumin- 
ТА «-5V um base 
e Fach oulput is individually fused € Modular power connectors 


BUY DRIVES AND CABINET 


TOGETHER AND SAVE! 
DUAL 8” SIEMENS Ғ001008, 
QUAL 8” CABINET POWER SUPPLY 


DOUBLE DENSI AND INTERNAL POWER CABLES 
90 DAY WARRAN Y IF BOUGHT SEPARATELY: $910.00 


ы HUGART 8018 COMPATIBLE | Pricen ат $695.00 
DUAL 8” SUBSYSTEM BAPDBINISIE 


FDD100-8 
8" FLOPPY 


р {р -- 2. ENVIRONMENT MONITOR PANEL 

BACCS2422A Controller w/CP/M 22 1 $425.00 4 қари m | Temperature and voltage monitor with visual and audible alarm tor 
BASIEFDDIO08 8" Drive 2 $498.00 A 26 5.00 4 h | overtemp condition. Direct Digital Readout of internal temperature in 
IN A OUAL HORIZONTAL CABINET $295.00 C on standard OYM 

WITH POWER SUPPLY 52 49 OQ 2 =Q ( pee ac „ДАВЕТ Otil? (Sh. Wt 38 105; ғ 

| Dres ADIN su £n ты “алт : 

А БАШЫ Le е BAIIFDEUU2EM 9 Czebinetonly ptr 256 ar, 77727 “еу $375.00 
SAVE $258.00 $1253.00 5 21 5.00 4 0 -4- 


VISUAL 5 


Low profile detached Бире RR 
keyboard features sculpturec | 

keys with matte finish 

Screen tilts and swivels 

80 х 24 display with 25th 


DASIEFDDIONS 
OEM INQUIRIES INVITED 
ttoclude 57 00 per Әпуа for shipping) 


$995.00 - 


{include $30.00 for shipping) 


Same as above, with 0052810 180 4 
4MHz CPU and CCS 2065 64K Oynamic RAM: 


$1390.00 Status line 
7 x 9 dot matrix with full decenders 
BAPDBSIESUB2 RS-232 Serial interlace w auxillary 


RS-232 port 
128 Character ASCII set and 31 


| [E г а C V character line drawing set 
E c Р * = 


INTRODUCTORY OFFER! 


Teui IT BAVSLSOOBW Non-glare Black& White List $695 00 Gur Price: $650.00 
< d 


Better Than / BAVSLSOGN P31 green display List 575000 Dur Price: $585.00 
QUME! i er | (Shipping Weight 37 Ibs) 

Better Than mgr ^ es B-INCH 

SHUGART! РЕ, 


THIN LINE 


other mode! 


i ; F 
8” Oouble-sided, double-density, interchangeable with OUME & Shugart | Proprietary. high-resolution, read-write heads patented 4 
ВАМЇТМ289463 ShipingWeight 16 Ibs. $450.00 by Tandon | | 
BAMITM289453M Manual $ 10.00 pes only ala - sks A.C. required 
è ndustry standard interface 
2 or More: $435.00 each Three milisecond track-to-track access time (9 165.) 
BATNOTMB8481 Single Sided: $380.00 — ^ or more: $370.00 ea. 
TWO MITSUDISHI 8” DRIVES ВАТНОТМ6482 Double Sided: $495.00 2 or more; $485.00 ea. Д 
TANDON 57/4” DRIVES 51/4," DISK DRIVES 
DOUBLE SIDED DOUBLE DENSITY | влтнотміоот Single Sided, 250К8 (5 tbs) $220.00 ea. 4" DISK DR 
AND CADINET TOGETHER!!! 2 or More: $200.00 each BAMPIS!* ^ Single-Sided Double-Density 48 TP! $200.00 
mes BATNOTMIOD2 Double Sided, 500KB $295.00 ea, | BAMPIS2* Double-Sided Double-Density 48 TPI $270.00 
t or More: $270.0 each — c б 
А | » ouble-sided Double- ity " 
| 0 0 н cialis аннар $295.00 ea. *Replace ‘*" when order, with "m" for MP! style bezel, or 
a 2 or More: $270.00 each "5" for Shugart style bezel. (Shipping Weight: 5 165.) 
ena gs BATNOTMIDO4 Double Sided, 1000KB $395.00 ға. 


DRIVES AND CABINET SHIPPED SEPARATELY 


2 or More: $375.00 each 


DUAL THIN LINE CABINET by 


и ей. INSTRUMENTATION, INC. 


The first 2" high B" disk drive allows for mounting under 


QUAL 8" FLOPPY DRIVE CABINET 


e Fan cooled 


FEATURES: e 24V @ 4A/5A Surge the keyboard on CAT, гіс. 

€ Positive pressure forced air cooling for reliable disk drive operation e 5V @ 2A NO AC Required +5V +24VDC only 

ө AC input via З wire 7 іші international cord/socket set € Scratch Resistant FAST 3 msec track to track! 

e AC input EMI filtered іы Six агпр to help prevent disk crashes due to Р Baked Ename! Finish BAMPI4IM 7 High 1 side double-density $380.00 
power spikes and Ime noise HAJMRTLC Cabinet& Power Supply List'$200.00 DurPrice: $180.00 | pawpi42M у, High 2 side double-density $460.00 


e М gauge main chassis 

e Integral power supply wilh 5V«v4A/-5V te 1 A/24V w 6A 

e Doutic-sided custorn PC power board and supply 

e Fach DC supply und AC separately fused 

8AIIFÜEDO2 Shiping Weight 38 Ibs $295.00 


(Shipping Weight 12 Ibs.) 

DUY THE CADINET AND DRIVES TOGETHER: 
BAPOBJMRTHOI w/two TNDTM8481s (30 Ibs) $ 920.00 
BAPOBJMRTNO2 w/two TNDTM8482s (30 Ibs} $1150.00 
includes Power Cables 


BAMPI41S Full height 1 side single drive, dble-density $380.00 

BAMPI42S Fuil height 2 sides single drive, dble.-density $450.00 

BAMPI410 Full height 1 side dual drive, dble-density | $760.00 

BAMPI420 Full height 2 side dual drive, dble-density $920.00 
(Shipping Weight: 11 165. per drive) 
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PRIORITY ONE ELECTRONICS 


5” DISKETTES 


SOFT SECTOR 
40 TRACK SINGLE 510Е0 
00 ВЕ OENSITY WITH 
HUB REINFORCING RINGS 


Package of 10: $1 9.00 


BONUS! жа. = 
FREE!! кд$$ЕТТЕ 10 А 


LIBRARY CASE WITH 


PACKAGE OF 10 DISKETTES 
А$4.25 VALUE, BAPRISSOO (Shipping Weight: 2 Ibs.) 


EIA/RS232 WALL PLATES 


(Does not include connectors) 


P 


BAItIWPOB251 


4/$10.00 


Single punched 


BAINWPOB252 Dual Punched Ж 
4/512.00 
А5-292 "D" SUD-MINIATURE 
CONNECTORS 
1-9 1024 25-99 


BACNDOB25P 25 Pin Male 93.00 $2.75 $2.25 
BACNDDB25S 25 Pin Female $4.00 $3.75 $3.00 


BACNOOB51212 2 Pc. Grey Hood 
BACNOP25H 2 Pc. Grey Hood 
BACNODB51226 2 Pc. Black Hood 


BAPRISBD package of 80, less LibraryCase $120.00 


$1.60 $145 $1.30 
$1.50 $125 $1.10 
$1.90 $1.65 $1.45 


J TEXAS INSTRUMENTS 
16 PIN GOLD AND TIN 
DIP SOLDERTAIL SOCKETS 


TIN — GOLD 


QTY BATISIGLP BATIGIGLP 
50 8.00 9 10.00 

1000 5 60.00 $ 80.00 

4500 9225.00 $315. 00. 


[ту] U.S. ROBOTICS 


COMPLETE CompuPro™ SYSTEMS 


FREE SUPERCALC-86! FREE dBASEII!! 


AND A VISUAL 50 TERMINAL FOR ONLY $1.00! 


SYSTEM 816/A 
ENTRY LEVEL SINGLE-USER SYSTEM 


System 816/A is an excellent choice for an entry level single user system that's designed with future 
expansion in mind. 816/А includes Interfacder 4 (three Serial 1/0 ports, parallel port, and 
Centronics/Epson-style port), two RAM 17s for 128K of fast, static memory, and System Support 1 
(clock calendar, RAM/ROM/match processor options, RS-232C serial port, interrupt controllers, 
interval timers, and more), and Ashton-Tate's dBase Junior", an upgradeable subset of their popular 
dBase |! data base management software. This combination of components means superb computing 
today with an option for future expansion — all the way up to a multi-user system. System 816/А is 
priced at $5495.00, a savings of over $1000.00 compared to all components purchased separately. 


BAGBTSYSSIGADA ^ Single User System Desk Top, A&T $5495.00 
BAGBTSYSBIGADC Single User System Desk Top, 200hr.Burn-in $6095.00 


BAVSL50BW Visual 50 Black & White with Purchase of above system: 5 1 в 0 0 


DATAGARD 
SGL WABER 


LINE MONITOR POWER 
CONDITIONERS 


ss 


Fete A, 


SYSTEMS 


APPLE DISK DRIVES 


am 


ЕН 


Before you plug in your computer, you'd better consider how you аге 
going to insure or protect your investment from unwanted electrical 


pollution. 


DG115 SERIES 
SINGLE STAGE SPIKE PROTECTION 


Part No. Description WL — List SALE 
BAWBROGIISP Wall unit plug in 2 Ibs. $4995 $34.95 
BAWBROGIISS 6 outlet strip w/SW&LT 3 Ibs. $6195 $42.00 


069 15 SERIES 
3 STAGE SPIKE FILTER AND FOUR STAGE NOISE FILTER 


BAWBRDG31SP Wall unit plug in 2 105.$153.95 $ 99.95 
BAWBROGSISS 6 oullet strip w/SW&LT 3 165.5193.95 $119.95 
BAWBROGSISR Soutletracksw/SW&LT 8105 $193.00 $119.95 


| <= COEX 80 F/T 


LOW COST 


Give your APPLE 1% a Fourth Dimension—the totally compatible 54%" 
drive that takes your system farther, faster. With read/write electronics 
so advanced that reading errors are virtually eliminated. With a track 
zero microswitch that keeps boot and track access smooth and quiet 


EXTENDED WARRANTY 
Fourth Dimensionoffers a 12 month parts and labor warranty at nocost 
to you! (Gee, this really looks GOOD!) 
BAFÜSAUA List Price. $349.00 SALE: $289.00 
BAFOS40AC* Apple I? Disk Drive Controller 5115.00 
*Sold only with the purchase of Fourth Dimension Drive 


COMPUTER 
SYSTEMS 
INC. 


DOT MATRIX 


7% BO. cps e 10, 12 or 165 cpi cpi € 3 selectable line 
spacing € Vertical format control @ Centronics 


1-80 BEGINNER KIT 
180 CPU - 2 5-100 


212A морем 9499.00 


212A MODEM 


The AUTO DIAL 212A Modem is a direct connect 0-300 or 1200 baud 
modem capable of dialing and calling tor you. The AUTO OIAL 212A Is 
compatibie Іп function to the OF Hayes SMARTMOOEM™. 


Part No. Description Ust SALE Price 
BAUSRADIAL212A 0-300.1200 bauddialingmodem $599.00$495.00 


ACOUSTIC MODEM 
The PHONE LINK Modem is а 300 baud RS232 compatible acoustic 
modem capable of operating as either an answer or originate modem. It 
is BELL 103/113 compatible and will accept most standard phone 
handsets. 


BAUSRPLNK 0-300 Baud acoustic modem $14900 $129.00 


MICRO LINK 
DIRECT CONNECT MODEMS 


The MICRO LINK Modems are available in either 0-300 or 1200 baud 
transmission rates and both are А5232 compatible. Operation can be 
answer or originate, 

BAUSRMLNK300 — 0-300 baud directconnect 
BAUSRMLHKI200 1200 baud direct connect 


$179.00 пн 
544900 $394.01 


AUTO LINK DIRECT CONNECT 
AUTO ANSWER MODEMS 


1 The AUTO LINK Modems are auto answer modems capable of operating 


at 0-300 baud or 1200 baud transmissor: rates. The AUTO LINK 
Modems can be operated in either answer or originate modes. 


BAUSRALNK300 0-300 baud auto/direct connect $219.00 $195.00 


BAUSRALNKIZ00 1200 baud auto/direct connect $499.00 $449.00 
554900 $475.00 


BAUSRALNK212A 0-300, 1200 baud auto/direct 


зч эч эч 


ммм ммм - 


м мин н 


4 


ы: cé deme мжм iaae ы. 


vn ела ne os 


WA ERR i 


with S1U driver routines 
TINY BASIC available 


Circle 329 on inquiry card. 


EXPANSION SLOTS parallel interface € Use a standard Underwood 
e 780 CPU BAQTCZ80BEGA spooled ribbon € Friction 1 in feed. 
e 2 5-100 slots for expansion LIST PRICE: $400.00 BACOXBOFT List: $399. 00 0 $3 48. 00 
ө Wire wrap area for cutom circuitry SALE PRICE: (Shipping Wt 21 Ibs) PIE 
е On board keyboard and display 
e Cassette interface for mass storage $340.00 aa 
ө 2K RAM included (Shipping weight 4 Ibs) rm 
@ 4K ROM (not included) 
e RS232 port 300-19.2K baud TINY BASIC ROM: ORDER TOLL FREE (90 
ө Comes with ZBUG Monitor on ROM — BAQTCTBASIC $25.00 


PRIORITY Г ONE 1 ELECTRONICS . 
9161 DEERING AVE Ө CHATSWORTH. CA 91311 


MITA 


423-5922 - СА, AK, НІ CALL (213) 709-5141 
Terms. U.S VISA, MC, BAC, Check, EEC Order, U. RS Only. CA residents add 62% Sales Tax. MINIMUM LL Ç m» 5.00. Include MINIMUM 
SHIPPING & HANDLING 0153.00 for the first 3 Ibs. plus 40€ for each additional pound. Orders over 50 Ibs. sent freight collect. Just in case, please include your 
phone number. Prices subject to change without notice. We will do our best to maintain prices through January, 1983. Credit Card orders will be charged approp- 

riate freight. If you haven't received your Winter '83 Engineering Selection Guide, send $1.00 for your copy today! Sale prices for prepaid orders only. | 
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Disk Drive 
for Apple 11 


Apple Ii Accessories 


APPLE DISK DRIVE - Apple Compatible 
Totally Apple compatible, 143,360 bytes per drive on DOS 
3.3, track 0 microswitch, high speed lead screw positioner, 
full one year factory warranty, hall-track capability - reads all 
Apple software, plugs right in to Apple controller as second 
drive, DOS 3.3, 3.2.1, Pascal, & CP/M compatible, 
MSM-123200 Add-on Apple Drive .............. $279.95 
MSM-123100 Controller w/DOS 3.3 .............. $99.95 


16K RAM CARD - for Apple Il 
Expand your Apple lI to 64K, use as language card, full 1 year 
warranty. Why spend $175.00 ? 
MEX-16700A Save Over $115.00 ................. $59.95 


Z-CARD for Apple Il - A.L.S. 
Two computers inone, 2-80 & 6502, more than doubles the 
power and potential of your Apple, includes 2-80 CPU card 
CP/M 2.2 and complete manual set, Pascal compatible, 
utilities are menu-driven, one year warranty. 
CPX-62800A А & T with CP/M 2.2 .............. $169.95 


SMARTERM II - A.L.S. 

80 column x 24 line video card for Applell, addressable 25th 
status line, normal/inverse or high/low video, 128 ASCII 
characters, upper and lower case, 7 x 9 dot matrix with true 
descenders, standard data media terminal control codes, 
CP/M Pascal & Fortran compatible, 50/60 Hz, 40/80 column 
selection from keyboard 

ІОУ-2500А ALS Smarterm ll. ................... $179.95 


SERIAL І/О CARD - A.L.S. 
Full feature serial card for modems & printers, baud rates 
from 110 to 19,200, CTC/RTS & X-on/X-off protocols, auto 
line feed, RS-232C cable interface included. 
ІЮІ-1000А A S T .................. ———" 2... $79.95 


MODEM CARD for APPLE — SSM 


Better then Hayes!! Better then Novatlonil Direct connect 
ModemCard plugs directly into Apple - no external 
components, auto-dial, auto-answer, Bell 103 compatible, 
full and half duplex, touch-tone or pulse dialing generated 
on board, Micromodem 1! software compatible, displays 
modem information on screen, audio monitoring of phone 
line, no serial port required, two year factory warranty, FREE 
Source Suberiplion with purchase of Transend software. 


IOM-3000A ModemcCard ................ MR $289.95 
SFA-55770010M Transend 1 w/Source ........... $79.95 
SFA-55770020M Transend 2 w/Source .......... $129.95 
SFA-55770030M Transend 3 w/Source .......... $239.95 


2 MEGABYTES for Apple II 
Complete package includes: Two 8" double-density disk 
drives, Vista double-density 8" disk controller, cabinet, 
power supply, & cables, DOS 3.2/3.3, CP/M 2.2, & Pascal 
compatible. 


1 MegaByte Package Kit ..................... $1495.00 
1 MegaByte Package A & T ................... $1695.00 
2 MegaByte Package К/!.................. ‚... $1795.00 
2 MegaByte Package A & Т ................... $1995.95 


EPROM Erasers 


ULTRA-VIOLET EPROM ERASERS 


Inexpensive erasers for industry or home. 


XME-3100A Spectronics w/o timer .............. $69.50 
XME-3101A Spectronics with timer .............. $94.50 
XME-3200A Economy model .................... $39.95 


JTA E JE. computer Products 


IBM PC Accessories 


ADD ON DISK DRIVE for IBM PC- Tandon 
Single sided or double sided, double density disk drives for 
IBM PC, these are exactly the same disk drives used by ІВМ 
at hall the price 

MSM-551001 7/М100-1 single sided ..... X $219.95 
MSM-551002 TM100-2 double sided ............ $294.95 


SERIAL І/О for ІВМ PC - Profit Systems 


Two asynchronous serial RS-232C 1/0 ports, realtime clock- 
calender, includes software 

І0І-8100А Card with 7 port . .................. $159.95 
ІЮІ-В101А Card with 2 ports ................... $199.95 


SERIAL/PARALLEL for IBM PC - Profit Sys 


Two asynchronous serial RS-232C I/O ports, one parallel 
printer I/O port, real time clock-calender, includes software 
IOI-8110A 7 serial 8 1 parallel .................. $199.95 
IOi-8111A 2 serial & 1 parallel .................. $229.95 


TASC MASTER for IBM PC - Profit Systems 
The Tasc Master is an intelligent parallel printer and dual 
port asynchronous communication adapter with built in 
buffer, two RS-232C 1/0 ports, parallel printer I/O port, 16K 
or 64K buffer, on-board CPU increases system throughput 


IOI-B120A 7 serial/parallel/18K ................. $329.95 
101-8121А 7 serial/parallel/B4K ................. $399.95 
101-8122А 2 serial/parallel/18K ............ -.... $359.95 
ІОІ-8123А 2 serial/parallel/B4K ,............. ,.. $429.95 


EXTENDER CARD for IBM PC - Profit System 
All bus signals extended, signal names silk screened on top 
of board, gold-plated card edge, low noise 

TSX-300A /ВМ PC extender ..................... $45.00 


PROTOTYPING CARD for PC -Profit Systems 


Highly versatile wire-wrap or solder prototy ping board for 
your ІВМ PC, large bread board area, power and ground 
planes to reduce noise, all holes are plated through, card is 
solder masked on both sides, all signals names are silk 
screened on both sides 

TSX-310A 


512K PC/RAM STACK - Hammond 

A high quality, high density memory expansion board for 
your PC, cool-quiet-reliable operation, full parity checking, 
unique stacking sockets, expandable from 256K to 512K, 
MDRIVE high speed RAMdisk software only $25.00 with 
board purchase 

MEX-25600A 256K Assembled & tested ......... $795.00 
МЕХ-51200А 572K Assembied & tested ...... ss, $999.95 
MEX-25600S MDRIVE disk emulator ......... . $25.00 


256K PC/RAM - Hammond Engineering 
User expandable from 64K to 256K, same high quality as 
RAM STACK above, designed to meet all your medium 
memory expansion requirements 


MEX-64000A 64K Assembled & tested .......... $299.95 
MEX-128000A 728K Assembled & tested ,....... $399.95 
MEX-192000A 792K Assembled & tested ........ $499.95 
MEX-256000A 256K Assembled % tested ........ $569.95 


PC/SASI RAM - Hammond Engineering 
Three boards in one, 256K of RAM, RS-232C asynchronous 
serial interlace, and a SASI (Shugart Associates Standard 
interlace) hard disk interface 
ЮХ-6000А PC/SASI RAM ..................... $1095.00 


Circle 214 on inquiry card. 


Video Monitors 


HI-RES 12" GREEN SCREEN - Zenith 
15 MHz bandwith 700 lines/inch, P31 green phosphor 
switchable 40 or 80 columns, small, light-weight & portable 
VDM-201201 Lis! price $189.95 ................. $115.9: 


HI-RES GREEN MONITORS - NEC 
20 MHz bandwidth, P31 phosphor ultra-high resolutior 
video monitor, high quality, extremely reliable. 
VDM-651200 Deluxe 12" ......... leere ree. . 9199.95 
VDM-651260 Economy 12" ..............»»»»... 9149.95 
VDM-65092 Deluxe 9" ......................... $179.95 


12" COLOR MONITOR - МЕС 

High resolution color monitor with audio. 
VDC-651212 Color monitor .................... $389.95 
NEC-1202D RGB color monitor ............ .... $999.95 


12" COLOR MONITORS - Taxan 


18 MHz highresolution RGB color monitors fully compatible 
with Apple I! and ІВМ PC, unlimited colors available. 


VDC-821210 RGBvision І, 380 lines ....... oS $389.95 
VDC-821220 RGBvision Н, 510 lines ............ $589.95 
VDC-8221230 RGBvision ЇН, 630 lines .......... $689.95 
VDA-821200 RGB card for Apple 1! ...,.......... $99.95 


COLOR MONITORS - Amdek 


Reasonably priced color video monitors, 


VDC-80130 73" Color ! .................. кажа $379.95 
VDC-801320 73" Color !!....................... $894.95 
ІОУ-2300А DVM board for Apple ............... $199.95 


AMBER or GREEN MONITORS - Jade 


High resolution 18 MHz compact video monitors. 


VDM-751210 12" Amber phosphor .............. 5149.95 
VDM-751220 72" Green phosphor .............. $139.95 
VDM-750910 9" Amber phosphor .........-..... $149.95 


Seen Ee анар 


SUPERQUAD - Adv Micro Digital 
Single board, standard size 8-100 omputer system, 4 MHz 
Z-80A, single or double density dise controller for 5'4" or 8” 
drives, 64K RAM, extended addressing, up to 4K of EPROM, 
2 serial & 2 parallel 1/О ports, real time interrupt cfock, CP/M 


compatible. 
CGPO-ABB80DA А T ............................ $724.95 
IQX-4232A Serial //О adapter ................... $29.95 


Z-80 STARTER KIT - SD Systems 
Complete 2-80 microcomputer with RAM, НОМ, 1/0, 
keyboard, display, kludge area. manual, & workbook. 
CPS-30100K Kit with workbook ,,.............. $299.95 
CPS-30100A А & T with workbot азана: 9469.95 


PB-1 - SSM Microcomputer 
2708, 2716 EPROM board with on-board programmer. 
MEM-99510K Kit with manual .................. $154.95 


PROM-100 - SD Systems 
2708, 2716, 2732 EPROM programmer with software. 
MEM-99520K Kit with software ................. $189.95 


ISO-BUS - Jade 


Silent, simple, and on sale - a better motherboard 
6 Slot (5'4" x 854") 


MBS-061B Bare board ......... —— à $22.6 

MBS-061K Kit ........... E MET ЫНЫ ое. $39.5 

МВ5-061А A & T ............................... %69.6 
12 Slot (834" x 854") 

MBS-121B Bare board .......................... $34.9 

lll. 1| ТШ .................................. $69.5 

NMESVIBTA. AWT kings „зада. əк .. $109.9 
18 510! (1415" x 854") 

MBS-181B Bare board .......................... $54.E 

dolls r4 o. PERSE $99.t 

МВОМЕЛА AST чых» зити» ишаа асин aed $149.65 


ACTIVE TERMINATOR - CompuPro 


A true mother's helper. 
D, Lond c AUR $59.4: 


New !!! CP/M Plus 3.0 


NEW CP/M 3.0 - Digital Research 


CP/M 3.0 is Digital Research's latest version of the industry 
standard disk operating system. it features many 
performance improvements such as intelligent record 
buffering, improved directory handling, "HELP" facility, 
time/date stamping of files and many more improvements. 
AND A TREMENDOUS INCREASE IN SPEED !!!, it is fully 
CP/M 22 compatible and requires no changes to your 
existing application software. Available only to Уөгзайорру 
Il! owners with SBC-200 CPU's 


CP/M 2.2 compatible 

Easily customized 

Easier to learn and use 

High performance file system 

Time and date stamps on file 

Automatic disk log-in of removable media 
Support for 1 to 16 banks of RAM 

Supports up to 16 drives of 512 Megabytes each 
Up to ten times faster than CP/M 2.2 

Console 1/0 re-direction 

Easy to use system ulliities with HELP facility 
Power batch facility 

Designed for application programmers 
Resident system extensions 

Sophisticated programmer utilities 

Designed with the business user in mind 


SFC-55009057F CP/M 3.08" with manuals 
SFC-550090570 CP/M 3.0 manual set 


256K RAMDISK - SD Systems 

ExpandoRAM lli expandable from 64K to 256K using 64K x 1 
RAM chips, compatible with CP/M, MP/M, Oasis, 
Cromemco, & most other 2-80 based systems, functions as 
ultra-high speed disk drive when used with optional 
RAMDISK software. 

МЕМ-65064А 64K A & T 
MEM-65128A 128K A & T 


$474.95 
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МЕМ-65192А 792КА& Т ....,................. $674.95 
МЕМ-65256А 256КА & T .,.................... $774.95 
SFC-55009000F RAMDISK sftwr CP/M 2.2 ....... $44.95 
SFC-55009000F RAMDISK with EXRAM Ill ....... $24.95 


64K STATIC RAM - Jade 
Uses new 2K x 8 static RAMs, fully supports IEEE696 24 bit 
extended addressing, 200ns RAMs, lower 32K or entire 
board phantomable, 2716 EPROMs may be subbed for 
RAMs, any 2K segment of upper BK may be disabled, low 
power typically less than 500ma. 


MEM-991528 Bare board ...................... . $49.95 
МЕМ-99152К Kit less RAM ...................... $99.95 
MEM-32152K 32K kit .......................... $199.95 
MEM-56152K 56K kit ............-. SO DTE $289.95 
MEM-64152K 64K kit .......................... $299.95 
Assembled & Tested ....... -— — Р МИЕ ада $50.00 


16К 5ТАТІС ВАМ - Мет Мегсһап! 
4MHz іо-ромег static RAM board, IEEE S-100, bank 
selectable, addressable in 4K blocks, disable-able in 1K 
segments extended addressing. 


MEM-16171A 16K A & T $149.95 


*»29944293444328B429€98ÀBH4»»»»324 


DISK 1 - CompuPro 
8" or SA" ОМА disk controller, single or double density, 
single or double sided, 10 MHz. 
I0D-1810A AGT ............- Ж M и $449.95 
IOD-1810C CSC ........ 7-..... 9554.95 


=азапе»зазт «воза оз» 


VERSAFLOPPY Il - SD Systems 
Double density disk controller for any combination of 5," 
and 8" single or double sided, analog phase-locked loop 
data separator, vectored interrupts, CP/M 2.2 & Oasis 
compatible, control/diagnostic software PROM included. 
IOD-1160A A & 7 with PROM $359.95 


““"евз»ватеоеавававв» 


2242 DISK CONTROLLER - С.С.5. 
5'A" or 8" double density disk controller with on-board boot 
foader ROM, free CP/M 2.2 & manual set. 
IOD-1300A A & T with CP/M 22 ,.............. $399.95 


DOUBLE D - Jade 
High reliablity double density disk controller withon-board 
2-80А, auxiliary printer port, IEEE S-100, can function in 
multi-user interrupt driven bus. 


IOD-1200B Bare board & hdwr man ............ $59.95 
IOD-1200K Kit w/hdwr & 5/09: man ...,........ $299.95 
IOD-1200A А & T w/hdwr & sftwr man .......... $325.95 
SFC-59002001F CP/M 2.2 with Double D , $99.95 


$574.95 L 


* 64K Board Set with FREE CP/M 3.0 


New CP/M Plus 
Versio 
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Shopping for 5-100 Boards ? 
WE CAN BEAT ANY PRICE!! 


L 8 Ен БЕН БЕН БИЕ БЕН БЕН БЕН БЕН БЕН ШЕН 
THREE BOARD SET - SD Systems 


00 
REE СР/М 3.0 Save 5800. | 


S-100 board set with 4 MHz Z-80A, 64K of RAM 
expandable to 256K, serial and parallel I/O ports, 
double-density disk controller for 51)" and 8" disk 
drives, new and improved CP/M 3.0 manual set, system 
monitor, control and diagnostic software. Includes SD 
SystemsS BC-200, 64K ExpandoRAM III, Versafloppy il, 
and FREE CP/M 3.0 - all boards are assembled & tested. 


$1195.00 
256K Board Set with FREE CP/M 3.0 $1395.00 


"225349 


E E: 


p FREE CP/M 2. 
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THREE BOARD SET - CCS 


S-100 board set featuring high speed DMA CPU and disk 
controller, includes 4 MHz DMA Z-80A CPU, 64K of high 
speed RAM, 2 serial and 1 parallel 1/О ports, double-density 
DMA disk controller for 5'/," or 8" drives, FREE CP/M 2.2 оп 
8” disk with full manual set. all necessary diagnostic апа 
control software. Package consists of the new CCS 282С 
DMA CPU, new CCS DMA disk controller (not the old 2422), 
& CCS 2065 64K RAM, and FREE CP/M 2.2 - all boards are 
assembled & tested with full factory warranty. 

SPECIAL PACKAGE PRICE Save over $700.00 .. $694.95 


Call Jade Toll Free for Prices 


SD Systems, CCS, CompuPro, SSM Microcomputer, Memory Merchant 
Scion, Jade Computer, Dual Systems, Advanced Digital, Vector Graphics 


l/O-4 - SSM Microcomputer 
2 serial I/O ports plus 2 parallel 1/О ports. 


І01-10108 Bare board w/manual ................ $35.00 
І0І-1010К Kit with manual ..................... $179.95 
101-1010A A “Т with manual ,,................ $249.95 


1/0-5 - SSM Microcomputer 
Two serial & 3 parallel 1/O ports, 110-19.2K Baud 


del агт Г idae ee $289.95 
INTERFACER 4 - CompuPro 

3 serial, 1 parallel, 1 Centronics parallel. 

i: cath nici AMET CCI. 254) $314.95 

ІОІ-1840С CSC ..... ойыны адан манат» 5414.95 


THE BUS PROBE - Jade 


inexpensive S-100 Diagnostic Analyzer 

So your computer is down. And you don't have an 
oscilloscope. And you don't have a front panel... You're not 
alone - most computers have their occasional bad days. But 
without diagnostic equipment such as an oscilloscope 
(expensive!) or a front panel (expensive!), it can be very 
difficult to pinpoint the problem. Even if you have an 
extender board with a superfast logic probe, you can't see 
more than one signal at a time. You're stuck, right? 

Not anymore; Jade is proud to offer our cost-effective 
solution to the problems mentioned above: THE BUS 
PROBE. 

Whether you're a hobbyist with a cantankerous kluge or a 
field technician with an anxious computer owner breathing 
down your neck, you'll find THE BUS PROBE speeds your 
repair time remarkably. Just plug in THE BUS PROBE and 
you'll be able to see all the IEEE S-100 signals in action. THE 
BUS PROBE allows you to see inputs, outputs, memory 
reads and writes, instruction fetches, DMA channels, 
vectored interrupts, 8 or 16 bit wide data transfers, plus the 
three bus supply voltages. 


T9X200D Bare DOR .................ГҘ-..... $59.95 
КЕНЕЛЕР ROME Will. a se 7 ERIS. ОТУИ $129.95 
i. ЖЙҒ-;.54Г»»>«»Ң Хет» 5 5159.95 


Circle 214 on inguiry card. 


SBC-200 - SD Systems 


00 
2 Save $700. 
Limited Quantity 


4 MHz Z-80A CPU with serial & parallel I/O, 1K RAM, 8K 


ROM space, monitor PROM included. 
СРС-30200А А%Т................ 


THE BIG Z - Jade 


„+++ +++. $329.95 


2 or 4 MHz switchable 2-80 CPU board with serial f/O, 
accomodates 2708, 2716, ог 2732 EPROM, baud rates from 


75 to 9600. 
CPU-302018 Bare board w/manual .............. $35.00 
CPU-30201K Kit with manual .................. $149.95 
CPU-30210A A & T with manual .......... ses $199.95 


2810 Z-80 CPU - C.C.S. 


2 or 4 MHZ 2-80 CPU with seriall/Oport& on-board monitor 


PROM. front panel compatible. 

CPU-30400A A & T with PROM «“әтезчевсвавачвеве 
CPU-Z - CompuPro 

2/4 MHz Z80A CPU. 24 bit addressing. 


та“ $289.95 


CPU-30500A 2/4 MHz A &Т .................. . $279.95 


CPU-30500C 3/6 MHz CSC 
8085/8088 - CompuPro 


$374.95 


Both 8 & 16 bit CPUs, standard 8 bit S-100 bus, up to 8 MHz, 


accesses 16 Megabytes of memory. 
CPU-20510A 6 MHz A & T 
CPU-20510C 6/8 MHz CSC 


9991523" 1»985tt*5»9"ht5 


$398.95 
$497.95 


MICROANGELO - Scion 
Uttra-high-resolution 512 x 480, 256 color or black & whiteS- 
100 video board 
ІОУ-1500А A & T 


eJ ^. ИЭ ES Computer Products 


8” Disk Driv 
Double-Dens' 


$049 95 


8" Disk Drives 


Siemens FDD 100-8  single-sided double-density 
MSF-201120 .............. $274.95 ea 


Shugart 84810 
MSF-108100 


Shugart SA860 
MSF-108600 ,............. $57495 ea 


Shugart SA801R 
MSF-10801R ........ 


$424.95 ea 


single-sided double-density 
...... $394.95 ea 


Shugart SA851R double-sided double-density 
MSF-10851R .............. $554.95 ea 


Tandon TM848-1 single-sided double-den thin-line 
MSF-558481 ............. . $379.95 ea 


Tandon 7 М848-2 double-sided double-den thin-line 
MSF-558482 $494.95 ea 


Qume DT-8 double-sided double-density 
MSF-750080 ...... $524.95 ea 


eee 2 3 $3» 9 3 PROP « 
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5,” Disk Drives 


Tandon TM100-1 single-sided double-density 48 TPI 


2 for $249.95 ea 


half-size single-sided double-density 
2 for $394.95 ea 


half-size double-sided double-density 
2 for $549.95 ea 
2 for $389.95 ea 
2 for $529.95 ea 
2 for $369.95 ea 


2 tor $484.95 ea 


2 for $498.95 ea 


MSM-551001 .............. $219.95 ea 2 for $199.95 ea 
Shugart SA400L single-sided double-density 40 track 
MSM-104000 .............. $234.95 ea 2 for $224.95 ea 
Shugart SA455 half-size double-sided 48 TPI 
MSM-104550 ............ .. $349.95 ea 2 for $329.95 ea 


Shugart SA465 half-size doule-sided 96 TPI 
MSM-104650 $399.95 ea 


& 34 3 998 P V3 ааа 


2 for $379.95 ea 


Tandon TM100-2 double-sided double-density 48 TPI 


MSM-551002 ......,....... $294.95 ea 


Shugart 84450 double-sided double-density 35 track 
MSM-104500 $349.95 ea 


Tandon TM100-3 single-sided double-density 96 TPI 
2 for $269.95 ea 


MSM-551003 »82a*4dada9dt неча $294.95 еа 


2 їог $269.95 еа 


2 for $329.95 ea 


Tandon TM100-4 double-sided doubfe-density 96 TPI 


MSM-551004 


MPI В-51 
MSM-155100 


$394.95 ea 


+ еч ич а 324 ка 15115 


single-sided double-density 40 track 
$234.95 ea 


MPI B-52 double-sided double-density 40 track 
MSM-155200 $344.95 ea 


FOX 403 »o3 43 "o3 3-3 а 9 
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51," Cabinets with Power Supply 
END-000216 Single cab w/power supply 
END-000228 Dua! cab w/power supply 


Continental U.S. Inside California 


800-421-5500 800-262-1710 


For Technical Inquires or Customer Service call: 


213-973-7707 


«JA DE: 


Computer Products 
4901 W. Rosecrans, Hawthorne, CA 90250 


We accept cash, checks, crea! cards, or Purchase Order: 
from qualified firms & institutions. Minimum prepaid order $1: 
California residents add 6% tax. Export customers outsidethe 
US or Canada please add 10% to all prices. Prices and availibility 


Place Orders Toll Free 


2 for $374.95 ea 


2 for $224.95 ea 


2 for $334.95 ea 


| 


subiect to change without notice. Shipping & handling charge: | 
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Dual Disk Sub-Systems 


Disk Sub-Systems - Jade 
Handsome metal cabinet with proportionally balanced air 
flow system, rugged dual drive power supply, power cable 
kit, power switch, line cord, fuse holder, cooling fan, never- 
mar rubber feet, ali necessary hardware to mount 2-8" disk 
drives, power supply, and fan, does not include signal cable. 


Dual 8" Sub-Assembly Cabinet 
END-000420 Bare cabinet ,..................... 
END-000421 Cabinet Kit ....................... 9199.95 
END-000431 A & T ........... ———— (o 


8" Sub-Systems - Single Sided, Double Density 
END-000423 Kit w/2 FD100-8Ds ................ $650.00 
END-000424 А 4 T w/2 FD100-8Ds .,,.......... $695.00 
END-000433 Kit w/2 SA-801As ........ ..-...... $999.95 
END-000434 А 4 T w/2 SA-801RHs ............. $1195.00 


8" Sub-Systems - Double Sided, Double Density 
END-000426 Kit w/2 DT-8s ,..... seossassasiscs $9224.05 
END-000427 А4 T w/2 ПТ-85................. $1424.95 
END-000436 Kit w/2 SA-B51Rs ................ 91274.95 
END-000437 А 4 T w/2 SA-851Rs ...,,........ 91474,95 


8" Slimline Sub-Systems 


Dual Slimiine Sub-Systems - Jade 
Handsome vertical cabinet with scratch resistant baked 
enamel finish, proportionally balanced air ffowsystem, quiet 
cooling fan, rugged dual drive power supply, power cables, 
power switch, line cord, fuse holder, cooling fan, alf 
necessary hardware to mount 2-8" slimline disk drives, does 
not include signal cable. 


Dual 8" Sifmitne Cabinet 
END-000820 Bare cabinet ....................... 
END-000822 А 8 T w/o drivas 


Dual 8" Sfimiine Sub-Systems 
END-000823 Kit w/2 TM848-1 .,,............... $919.95 
END-000824 А & T w/2 TM848-1  .,,,.......... 9949.95 
END-000833 Kit w/2 TM848-2 ....,........ -.. $1149.95 
v an os 


. $49.95 


$59.95 


END-000834 A & T w/2 TM848-2 


SIGNALMAN - Anchor 
Direct-connect automatic answer/originate selection, 300 
Baud full duplex, Beli 103, includes Я5-232 cable, portable - 
perfect for Osborne or KayPro 1! 

IOM-5600A Signalman .............. ЕТТЕ у= 


SMARTMODEM - Hayes 


Sophisticated direct-connect auto-answer/auto-dial 
modem, touch-tone or pulse dialing, AS-232C interface, 


programmable 

IOM-5400A Smartmodem ...... ТТТ” %224.95 
ІОК-1500А Hayes Chronograph ................ $218.95 
IOM-2010A Micromodem Н w/Term prgm ....... $329.95 
IOM-2012A Terminal program for MMI .......... $89.95 
IOM-1100A Micromodem 100 .............. a $368.95 


1200 BAUD SMARTMODEM - Hayes 
1200 and 300 baud, all the features of the standard 
Smartmodem plus 1200 baud, 212 compatible, full or half 
duplex. 

ІОМ-5500А Smartmodem 1200 ........ — E $599.95 


1200 BAUD SMART CAT - Novaton 
103/212 Smart Cat 4 103 Smart Cat, 1200 & 300baud, built-in 
dialer, auto re-dial if busy, auto answer/disconnect, diract 
connect, LED readout displays mode, analog/digital loop- 
back self tests, usable with multi-line phones. 


IOM-5241A 300 baud 103 Smart Cat ..,...,..... $229.95 
IOM-5251A 1200 baud 212/103 Smart Cat ....... $549.95 
IOM-5261A 300 baud 103 J-Cat ................ $129.95 


Circle 215 on inquiry card. 


Printers on Sale 


PRINTER PRICES SLASHED !!! 
High speed dot matrix printers with all the features of the 
higher-priced best-selling machines for a lot less money!!! 
100 CPS. 9 x 9 dot matrix with true lower case descenders, 
high-resolution bit image and block graphics, superscript & 
subscript, underlining, backspacing, double strike and 
emphasized print modes, proportional space font, friction 
feed, tractor feed , and roli paper, 5, 6, 8%, 10, 12, & 17 pitch, 
programable line spacing, FREE 2.3K bulter, Epson ріп and 
plug compatible, user replaceable print head, extended 6 
month factory warranty. 


PRM-66010 10" wide carriage ......... Passo $439.95 
PRM-66015 175" wide Carriage .................. $569.95 
PRA-66100 Apple card & cable .................. $45.00 
PRA-66200 Serial interface card ............... .. $69.95 


HIGH-SPEED, HIGH QUALITY - Okidata 


Microline 82А 80/132 column, 120 CPS, 9 x 9 dot matrix, 
friction feed, pin feed, adjustable tractor feed (optional), 
handles 4 part forms up to 9.5" wide, rear & bottom feed, 
paper tear bar, 100% duty сусів/200,000,000 character print 
head, bi-directional/logic seeking, both serial & parallel 
interfaces included, front panel switch & program control of 
10 different form lengths, uses inexpensive spool type 
ribbons, double width & condensed characters, true lower 
case descenders & graphics 

PRM-43082 with FREE tractor ................... CALL 


Microline 83А 132/232 column, 120 CPS,formsup to 15" 
wide, removable tractor, plus all the features of the 82А. 
PRM-43083 with FREE tractor ...... ——— GALL 


Microline 84 132/232 column, Hi-speed 200 CPS, іші dot 
graphics huilt in, plus all the features of the 83A. 


PRM-43084 Centronics parallel ...,.,............. CALL 
РНМ-431285 Serial with 2K buffer ,.,.............. CALL 
PRA-27081 Apple card ....... осо E $39.95 
PRA-27082 Apple cable ............ ТТТ АСЫ, 
PRA-27087 TAS-80 cable ,..,................ „«„ $24.95 
PRA-43081 2K hi speed serial card ............. $149.95 


PRA-43082 
РНА-43083 
РНА-43088 
РНА-43080 


Hi-res graphics ROMs 82А .....,..... $49.95 
Hi-graphics ROMs 83A ,,............ 949.95 
Tractor option for 82A ...,........... 549.95 
Extra ribbons pkg. of 2 ............... $9.95 


8023 DOT MATRIX - NEC 
100 CPS, proportional spacing, hi-resolution graphics, 
correspondence quality printing, bi-directional tractor & 
friction feed. 
NEC-8023A 8023 parallel 
NEC-8023-01 8023 ribbon ....................... 


$499.95 
$11.95 


Letter Quality Printers 


LETTER QUALITY PRINTER - Jade 


Uses standard daisy wheels and ribbon cartridges, 16 CPS 
bi-directional printing, semi-automatic paper loader (single 
sheet or fan fold), 10/12/15 pitch, up to 16" paper, built-in 
noise suppression cover. 

PRD-11001 Centronics parallel ................. 5899.95 
PRD-11002 AS-232C serial model ,.,............ 9969.95 
PRA-11000 Tractor Option $119.95 


STARWRITER F-10 - C. Itoh 
New 40 CPS daisy wheel printer with full 15" carriage, uses 
standard Diablo print wheels and ribbons, both parallel and 
serial interfaces included. 


PRD-22010 Starwriter F-10 $1495.95 


!.Фабфбанланананалнтава 


ТР-1 LETTER QUALITY - SCM 
12 CPS daisy wheel printer from Smith Corona. 
PRD-45101 Centronics parallel ..... ecce sessos« 9648.95 
PRD-45102 AS-232C serial .. $648.95 
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PRINTER PALS - F.M.J. Inc. 


Desk top printer stand and continuous form paper holder. 


PRA-99080 for MX-EO, MX-80FT, Oki 82A, NEC .. $29.95 
PRA-99100 for MX-100, Oki 83A & 84 ............ $34.95 
PRA-99700 for latter quality printers ............. $49.95 


Unclassified Ads 


WANTED: Used DOS equipment: Appie, ІВМ, TRS, etc. 
Vermont land trust is overwhelmed by accumulation of data from 
herbariums, museum collections, and literature searches on the 
habitats of endangered species. Your tax-deductible donations of 
used micro equipment will be most welcome. We will pay ship- 
ping. Robert Klein. Nature Conservancy. 7 Main St.. Montpelier. 
VT 05602, (802) 229-4425. 


FOR SALE: Microtek МТ-ВОР parallel printer f or the Appie II. 
Brand-new print head. Printer, 4-foot cable, and Apple parallel 
card for $550 or best offer. Also. an Apple Integer card for 
$100. Both like new. Doug Geoffray. 2404 Wells St., Fort 
Wayne, ІМ 46B08, [219] 483-7939. 


FOR SALE: Apple Silentype printer (40 cps and dumps high- 
resolution screens} with interface card, instruction manual, and 
4 rolls of paper: $250. Sanyo VM 4509 monitor (9-inch black- 
and-white screen} uses AC/DC: $120. Mountain Hardware 
Speechlab 20A {32-word vocabulary/speech-recognition card 
for the Apple]. Includes disk of software and instruction 
manual: 5115. Also, wil seil ТІ-59 programmable calculator and 
PCIOO-C printer for $33000r will trade for peripherals for Apple. 
Haydn Huntley. РОВ 1111, Fairfield, IA 52556, (515) 
472-8116. 


WANTED: Expansion interface for TRS-80 Model I. Any con- 
dition, with or without memory. Also. disk drive. M. Braun, Rt. 
5, Box 582, Burlington, ІА 52601, |319) 754-5027. 


FOR SALE: 1976 and 1977 issues of BYTE. Interface, 
Kilobaud Microcomputing, Microtek. Dr Dobbs, etc. S LOO for set. 
Егіс Schneck, 407 East 91 St, New York, NY 10028, (212) 
722-572B. 


WILL TRADE: Qualified individual will trade custom 
microcomputer software development for microcomputer hard- 
ware. William: Н. Roetzheim, 3891 American Ave., La Mesa, 
CA 92041, |714) 466-0400 or 466-0618. 


FOR SALE: Ali Digital Group equipment in DG brown 
cabinets. 280-- processor, motherboard [with all sockets), and 
dual-density Controller 1 by RW Sales. Processor has on-board 
CMOS clock/calendar and 2708/2716 EPROM boot pages with 
un-ROM control. Two SA-800 floppy disks. two 32K Bell Con- 
trols static memory. Centronics 737 printer, 94nchimonitor, and 
Keytronics Selectric-style keyboard. $2800 you ship. Pat Snyder, 
2001 Brenner Ave. W. Roseville, MN 55113, (612) 636-5103. 


FOR SALE: Heath GRIO4A black-and-white TV in good 
working condition, makes good monitor, | |O-VAC or 12-VDC 
power; S65. Electronic Systems Type 103 modem in new, 
never-used condition; $25. 16K memory board for expanding 
48K Н/2-89 computer to 64K in new condition. working fine; 
$65. Full documentation included for all items. Shipping 
charges paid. J. C. Williams. Rt. 2. Box 207E, Buchanan. VA 
24066, (703) 254-1686. 


FOR SALE: Ten 3M DC-300A magnetic-tape cartridges. 
New condition. R. Blair, Apt. #102, 5800 Hollister Rd., Houston, 
TX 77040. |713) 462-7306. 


FOR SALE: 32K CBM/PET big keyboard computer, $800. 
4040 dual disks, 5800. 2022 printer, 5450. C2N cassette, 570. 
MTU visibile graphics board, $300. Also, Toolkit, WP3, terminal 
software |РТЕКМЗ), JINSAM 3.0. and more than 100 pro- 
grams. Package worth more than 54500, will sell for $2400, or 
as individually priced. Jerry, (313) 763-4403 (дау), 426-8690 
(nights). 


FOR SALE: TRS-80 Model I, with 16K and Level Il BASIC. 
Keyboard unit, display, power supply, tape recorder, dust 
Covers, some game and utility software, blank tapes. and all 
manuals. Excellent condition, 5500 [I will pay shipping in U.S.]. 
First certified check, cashier's check, or money order takes all. 
Offers considered. David Shinn. 28 Wagon Bridge Run. 
Moorestown, NJ 08057. 


FOR SALE: Two DECwriters Model LA-30, schematics and 
maintenance manuals included. Very good condition, 
100/150/300 bps, 5425 each. Rick Michelhaugh. 211A Cairn 
Circle, Knoxville, TN 37923. |615) 693-4182. 


a 


FOR SALE: OS! Challenger C2-BP with 48K memory, OS! 
CDZ dual disk drive, Koyo TMC-9M 7-inch monitor, and in- 
tegral Data Systems DMTP-G matrix printer. Asking $2000. V. 
Baus, 151 East Merrill, Fond du Lac, WI 54935, |414) 922-0970 
before 5 p.m. 


FOR SALE: Handi-Keys custom-design keyboards for the 
TRS-80 Madel il. Enter text for analysis of keys used by each 
finger and hand. Machine-lanugage driver changes keyboard 
to Dvorak. One-handed or user-defined. Analyze typing 
lessons. Disk and instructions for $36. Ronald Mc Cuiston, 5795 
Adelyn Rd.. Pensacola. FL 32504. 


WANTED: The following SwTPC equipment: АС-30 cassette 
interface, CT-1024 terminal, CT-64 terminal, and other items, 
Harvey Lipowitz, 7827 Lorna Dr. Philadeiphia, PA 19111, 
(215) 745-6283. 


FOR SALE: Epson МХ-100, brand new. full warranty. Lists 
at 5995, will sacrifice for $500. Epson MX-80, brand new, full 
warranty. Lists at $645, must sell for 5300. Texas instruments TI 
82ORO matrix printer. Lists at $ 2500, must sell for $ 1500. Auto- 
Cat modem by Novation. Direct-connect, never used, perfect 
for any personal computer. Lists at 5299.95, will sacrifice for 
5175, ІВМ Visicalc, never used. Lists at 5270, wil sacrifice for 
$125. ІВМ Easy Writer, never used. Lists at $195, must seil for 
$95. Jim Campbell, 309 Cordova Dr, Santa Barbara, СА 
9 3109, |805) 966-2921. evenings PT. 


FOR SW/AP: Hoilis Super 7 deep-wave soldering system 
(complete and operational] for automatic soldering of computer 
circuit boards. Consists of soldering station conveyer with 
speed control and solid-state drive. Fluxer and preheater, All in 
exchange for one microcomputer with multi-user and tasking 
capability, RAM memory included with a compatible DOS 
software-controlsystem. Sid Dalinka, 300 Winston Dr., Cliffside 
Park. NJ 07010. |201) 224-2721. 


FOR SALE: Motorola green-phosphor video monitor with an 
anitglare screen and composite video input. In very goodcondi- 
tion without case. First 560 plus shipping takes it. If you reply 
within two weeks of this ad's first appearance, I'll throw in a 
Texas Instruments terminal board. J. Marketos, 1210 Wordens 
Pond Rd., Wakefield, Ri 02879, |401) 789-4369. 


FOR SALE: North Star computer with two double-densit y 
disk drives, 56K RAM, and loads of the finest professional soft- 
ware (business, educational. games, апа utilities). With 
Hazeltine 1500 terminal and cable. All for $3650, including 
shipping. insurance, and disk libraries. Evan Katz, POB 202, 
Greenvale. NH 11548, |516) 626-0004. 


FOR SALE: Netronics 1802 microcomputer with two 
anything boards for $45 each. One programming board for 
$65, Heath 10-4541 5 MHz portable oscilloscope for 5185. 
Heath decade capacitance box for S40. Heath decade 
resistance box for 550. All equipment has manuels and is 
guaranteed to be in excellent working order. All plus postage. 
Aloha. Phillip М. Blake, 709 Pio Dr.. Wailuku, HI 96793, |808) 
244-3668. 


FOR SALE: Computer tapes: 10/1-іпсһ reel, 3%-inch hub. 
V; -inch wide tape, 2400 feet, 9-track, used but in good condi- 
tion; 53 each. Leland Barber. 301 Boyle Rd.. Gill, MA 01376, 
(413| 863-9086. 


UNCLASSIFIED POLICY: 


FOR SALE: Original [1973] Magnavox Odyssey video game. 
Rare and complete. Best offer. Also, various computer 
magazines including: BYTE (Vol. |, 4! to present}, Kilobaud 
Microcomputng (Уо! |, #1 to present). Creative Computing 
(Vol. 3, #1 to present], ROM [all nine issues], Interface Age [Vol. 
1, #4 to Vol. 6. £1]. and many more. Best offer for all or part. 
Send SASE for complete list. Dave Repsher, 1915 Verde St., 
Bakersfield. C A 93304. |805) 324-6180. 


FOR SALE: NEC 8023-А printer. used only a few minutes, 
mint condition. Selling due to incompatibility with my com- 
purer, I'll pay shipping for the first cashier's check received for 
$550. Doug Clapp. 620 Stuart Ave, Crookston, MN 56716, 
{218} 281-1983. | 


FOR SALE: HP41-Chess. Knows all the rules. Very strong. 
Very fast. Price: 2000 Flux [405]. Bank Transfer: 332/014507/00 
Banque Generale Luxembourg. Claude Roeltgen, Rue 
d'Ehlerange 44, L-3918 Mondercange Luxembourg. Europe. 


FOR SALE: Silentype printer with interface for Apple Il. 5330 
with eight rolls of paper. John A. Reyburn Jr., 761 Bolsa Chica. 
Goleta, CA 93117, |805) 964-8224. 


WANTED: ІВМ 370 utility program to read and write disks in 
the ІВМ OS/6 format. via an ІВМ 3540 disk input/output unit that 
is a peripheral on the 370. Brian D. Harney, 1324 Saddleback 
Trail, Frankfort, KY 40601. 


FOR SALE: Compiete TRS-80 Model | with expansion interface 
and 48K RAM, three disk drives. and a tractor-feed printer. High- 
resolution graphics package. Like new. All for $1950. РОВ. J. Н. 
Glenn, 114 South 7th St., Hilbert, WI 54129. 


FOR SALE: Televideo 912C in like-new condition: 5650. Rich 
Pagnusat, 3725 North 25th Ave. Schiller Park. IL 60176, (312) 
671-6180 between 8 am. and 4 p.m. CT. 


FOR SALE: Intel BOBO System Design Kit (SDK-80} with monitor 
ROM. Board is fully socketed for ICs. Never used. Documentation 
includes: 8080 Users Manual, Assembly Language Manual, Pro- 
grammers Reference Card, PL/M Programmers Manual, and 
SDK-BO Users Guide: 5125. Tom Vilov, 603 Homewood Dr. 
Pocomoke, MD 21851, (301) 957-1407. 


FOR SALE: TRS-80 Model ll. 64K, two 8-inch double-sided 
floppy-disk drives, TRS-80 Line Printer ill with stand, workstation, 
BASIC. Cobol, Inventory System, and Mailing List System; 54850 
for full system. Greg Hoffman, POB 208, Brookfield, CT 06804, 
[203] 775-1291 days. 354-8657 evenings and weekends. 


FOR SALE: Texas Instruments 99/4A computer with 32K тегп- 
огу expansion, disk drive and controller, and interface; 51100. 
Warren English, 130 Buckwood Dr., Richmond, КҮ 40475, |606) 
624-1676. 


WANTED: Video terminal, printer, and modem. Bernd Riechel- 
mann, РОВ 17344, San Diego, СА 92117, |714) 292-4196. 


FOR SALE: ВК OSI Super Board I! with metal case and power 
supply. includes several manuals and two dozen games, 5230. 
Tim Snow. l6 Grant St., Potsdam, NY 13676, (315) 265-3739. 


Keaders who have computer equipment to buy, sell, or 


trade or who are requesting or giving advice may send a notice to BYTE for inclusion in the 
Unclassified Ads section. To be considered for publication, an advertisement must be non- 
commercial (individuals or bona fide computer clubs only), typed double-spaced on plain 


white paper, contain 75 wordsor fewer, and include complete name and address. This ser- 
vice is free of charge; notices are printed once only as space permits. Your confirmation of 
placement is appearance in an issue of BYTE as we engage in no correspondence. Please 


t 
t 


allow at least three months for your ad to appear. Send your notices to Unclassified Ads, 
BYTE/McGraw-Hill, POB 372, Hancock, NH 03449. 
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Unclassified Ads 


FOR. SALE OR TRADE: Have: BYTE Volume 5, Numbers 3 
and 6-12; Volume 6, Numbers 1-7 and 9; Volume 4, Number B: 
and Volume 3, Number 4. Asking 51 plus postage. Need: BYTE 
Volume 1; Numbers 1-12; Volume 2, Numbers 1-5 and 7-10; 
Volume 3. Numbers 1, 2, 3.9 and 12. Volume 4, Numbers 3 and 
9-12. Walter Vose Jeffries, RFD | Box 218. Readfield, ME 04355 
(207) 685-4380. 


WANTED: | wish to correspond with people who are in- 
terested in computers (homebrew or types being sold} lasers, and 
other areas of electronics. Also would like to exchange ideas and 
maybe even do some joint projects. For example. how two or 
more people could build a compatible homebrew system, Carlos 
Brimer, Rt. | Box 153, Doyle, TN 38559. 


FOR SALE: О5 СЕР computer with dual B-inch floppy disks 
and 48K RAM. Includes Epson МХ-80 printer, black-and-white 
video monitor, and OS-65D апа 05-650 operating systems. 
Complete documentation as well as four boxes of disks contain- 
ing numerous business, home, and game programs. Make an of- 
fer. Сап Robbins, 263 Glenwood Rd, Wheeling, WV 26003, 
(304) 233-2624. 


FOR SALE: Heath H-9 video-display terminal modified for 24 
liries and assembled, working H-8 with 1 6K memory, H-8-5 serial 
RS-232C and cassette-interface board. Included are Extended 
BASIC, Regular BASIC, TED-8, HASL-8, all operations manuals, 
Heath 8ASIC programming course material. and several games on 
Cassette. $500 or make an offer. Lee Widener, POB 400, High 
Rolls, NM 88325, [505] 682-2633. 


WANTED: Schematics for the Viatron 21 system, especially the 
driver board for the RobotPrinter unit. 1 will, of course, pay for ex- 
penses and copying. Allan Rothman, 19 Roberta Lane, Syosset, 
NY 11791. 


FOR SALE OR TRADE: Forms tractor for Diablo 630/1640 
in perfect condition. 5100 or same value in supplies (paper. rib- 
bons, etc) J. Fitzpatrick, 2 Southboro Lane, Glen Rock, NJ 07452, 
|201) 445-4532. 


WANTED: CT-64 or similar ASCII terminal with or without 
monitor, graphics option preferred. Disk drives, printer, and other 
peripherals compatible with SwTPC 6800 system. Greg Ham. 
4048 Southwest 8th St., Plantation, FL 33317, [305] 792-4204. 


FOR SALE: ОЗ Superboard and 610 board іп a homemade 
case. 16K of memory. video display, cassette recorder, many pro- 
grams. and complete documentation. System: $650, computer 
only: $600. Don Bolton, 703 South Ist St.. Selah, WA 98942, 
[509] 697-4471, 


FOR SALE: Complete your collection. Back issues of BYTE in 
very good condition: June 1977; May to December 1978; 
January to December 1979 (except April]. 1 would prefer selling 
the entire group fo $30 (including postage) but will se individual 
issues for 52 or best offers. Please note: | will wait two weeks for 
check to clear before mailing. L. 8. Judy, 1374 East Chandler 
Ауе., Evansville, IN 47714. 


WILL SWAP: SOL-20 user interested in swapping computer 
game programs {32K or less} and hardware ideas. If interested, 
send me a letter! Ray White, 600 Santa Monica Rd.. London, 
Ontario, МӘН 3W| Canada. 


FOR SALE: intel Muitibus computer 58С-80/10, 32K bytes of 
dynamic RAM consisting of two SBC-O! 6 boards. All boards look 
new, work, and come with manual. $375 or best offer. Gordon 
Ting. 605 Leland Ave. #403, St. Louis, MO 63130, |314) 727- 
4138. 


BYTE's Ongoing Monitor Box 


Article # Page Article 


System, Part 3 
Heath's HERO-I 


Apple-Cat Il 


о очот -UN = 


Meet You at the Fair 


Public Key Cryptography 
Atari Player-Missile Graphics in BASIC 


30 The Compaq Computer 
40 Microcomputing, British Style 
Build the Circuit Cellar MXP-16 Computer 


IBM's "Secret" Computer: the 9000 
The Next Generation of Microprocessor 


Maximizing Power in Multiuser Architectures 
Personal Computers in the Eighties 


Author(s} 


Dahmke 
Williams 


Ciarcia 
Leininger 
Morgan 
Pope 
Stryker 
Garetz 
Blundell 
Schrodt 
Smith 
Swanson 


Problem Oriented Language, Part 2: Writing 


a Module 


Finger 


Eratosthenes Revisited: Once More through 


the Sieve 


W/hitesmiths C Compiler 


Gilbreath, 
Gilbreath 
Reid, 

McKinlay 


Analyst and Osort by Structured Systems 


Oroup 
The Timex/Sinclair 1 O00 


Vector Graphics for the TRS-80 


Abbott 
Garrett 
Rollins 


Simulation of Simple Digital Logic through a 


Computer-aided Design System 


McDermott 


User's Golumn: Burnouts, Bargains, and Two 


Sleek Portables 
Superv 
Front nds for CP/M 
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Pournelle 


z and Organizr: Two Menu-Driven 


Kern 


FOR SALE: IMSA! RAM Ill 64K dynamic RAM with 48K: 5200. 
SSM VBIC video controller: 5150. SM MBBA 16K EPROM board 
with 14K BASIC: 5100. SSM CBI A 8080 processor board, 5100: 
with keyboard and case: $50. A complete system for only 5500. 
Includes а! documentation, manuals, etc. ! willpay postage and 
insurance. David Potts, 13395 Madison Ave. #101. Lakewood, 
OH 44107, |216) 266-68B6 between B and 5. 


FOR SALE: Disk drives for the Apple Il. t have a Micro-Sci А-2 
with control card, a Micro-Sci A40, and ап A-70 with one control 
card. Ail sti under warranty. Will sell аһ or part. A-40 or A-2 for 
5350 ($420 with control cardj. A-70 for $460 (5535 with control 
card). F. Markwell, 409 Lacy. Las Vegas, NV 89107, |702) 870- 
9908 after 4 p.m. PT. 


FOR SALE: Mountain Computer A/D + D/A. Has 16 fast input 
and output analog channels with 8-bit resolution. ИО cables, 
manual, and demonstration disk are included: $250. Scott Merritt, 
719 Lyons Ave., Charlottesville, VA 22901, |804) 293-8024. 


FOR SALE: s-100 boards. Versafloppy | floppy-disk controller; 
$175. Altair 680 6800 computer with processor board and main- 
frame enciosure; $250. Altair 16K static RAM board; 5125. Mor- 
row Designs Speakeasy cassette interface; $125. Two Siemens 
FD-108 [Shugart SABOO equivalents), new; $350 each or 5675 for 
both disk drives; Four Ithaca 1А-2 808OA processor boards, 
unused; $125 each. First certified check or money order takes 
item(s). If sold already, check will be retumed. ! pay shipping. 
Enclose SASE to return check in case you're too late. Dana 
Jackson, 14613 East Kettlkeman Lane, Lodi, CA 95240. 


FOR SALE: HP-41C card reader (82104A) and 60 cards plus 
two holders. Tested but unused. 5120 or best offer. Charles Wolf, 
333 Hyde #7, San Francisco. CA 94109, (415) 928-0421. 


WANTED: Data manual for General Instruments AY-3-B900 
Standard Television Interface Chip (STIC). Data manual is no 
longer available from vendor. Ralph Johnson, 1837 Agien St. 
Roseville, MN 55113, |612) 487-2154. 


WANTED: Used DEC VT-100 monitor. | have a VT-100 
keyboard and need something compatible with it. F not 
available, | wil swap you a Keyboard plus cash for a used ter- 
тіпа! from any reputable manufacturer. Louis Yelgin, 18 Ox- 
ford St., Malden. МА 02148. (617) 322-3011. 


Programming Woes 
Speak to Many 
" James L. Woodward was 
evidently speaking to many 
readers in his article “What Makes 
Business Programming Нага?” іп 
which he described the problems 
of writing software to handle 
routine business tasks. Мг. Wood- 
ward placed first in the October 
BOMB contest far his theme- 


related article. He will receive the 
5100 prize. Second place and its 
550 kitty goes to Jerry Pournelle for 
"A BASIC and Pascal Benchmark, 


Elegance, Apologies. апа 
FORTH.” Although the first part of 
his article brought Steve Ciarcia first 
place іп September's BOMB, “Build 
the Microvox Text-to-Speech Syn- 
thesizer, Part 2: Software" placed 
third in the October contest. 


іпдиігу Мо. 


122 


Раде Мо. 


1st NATIONAL COMP. 188, 189 
47th STREET COMPUTER 519 
800 SOFTWARE 173 
A.S.T.RESEARCH 287 
AB COMPUTERS 503 
ABACUS DATA INC. 336, 337 
ABACUS DATA INC. 514 
А.С.Т. 512 
ADDMASTER CORP. 510 
ADISA CORP. 500 
ADV.DATA TECH. 244 
ADV. MICRO TECHNIQUES 385 
ADV.COMP.PROD. 522, 523 
ADV DIGITAL СОВР. 65 
ADV.LOGIC SYSTEMS 282 
ADV.SYS. CONCEPTS 510 
ADVENTURE INT'L, 475 
AEGIS SYSTEMS 132 
ALF PRODUCTS, INC. 194 
ALIEN GROUP 423 
ALL ELECTRONICS CORP. 500 
ALPHA BYTE COMP.PROD. 38, 39 
ALPHA BYTE COMP.PROD. 293 
ALPHA BYTE COMP.PROD 341 
ALPHA SOFTWARE 11 
ALTOS COMP.SYS. 98, 99 
AMDEK CORP. 35 
AMER.SMALL BUSN.COMP. 431 
AMER.SQUARE COMP. 299 
ANADEX 111 
APPARAT INC. 159 
APPLE COMPUTER 184, 185 
APPLE COMPUTER 114, 115 
APPLE COMPUTER 270, 271 
APPLEWARE, INC. 502 
APPLIED ANALYTICS 411 
APPLIED CREATIVE TECH. 20 
APPLIED SOFTWARE TECH. 131 
ARTIFICIAL INT'L.RESRCH. 502 
ASHTON-TATE 64 
ASHTON-TATE 296, 297 
ASPEN SFTW.CO. 76 
ATLANTIC CABINET CORP. 510 
ATLANTIS COMPUTERS 284 
ATSUKO COMPUTING INT'L. 510 
AUTOCONTROL INC. 500 
AUTOMATED EQUPMNT. 447 
AVOCET 205 
B&B ELECTR. 288 
BASF 201 
BASIS, INC. 248 
BAUSCH & LOMB INSTR.SYS. 223 
BAUSCH & LOMB INSTR.SYS. 223 
BAY TECHNICAL ASSOC. 168 
BELL, JOHN ENGR. 505 
BHRT 315 
ВІ-СОММ SYSTEM 467 
BIBLIOGRAPHIC RETRIEVAL 175 
BISON PROD INC. 325 
BISON PROD INC. 325 
BISON PROD INC, 325 
BISON PROD INC. 325 
BISON PROD INC. 325 
BIZCOMP 430 
BMC SYSTEMS, INC. 169 
BOEING COMPUTER SERVICES 139 
BOTTOM LINE, THE 195 
BRIDGE COMPUTER 504 
BT ENTERPRISES 512 
BUSINESS MANAGER 461 
BYTE BACK ISSUES 408 
BYTE BOOKS/MCGRAW-HILL 
BOOK 400, 401 
BYTE BOOKS 445 
BYTE BOOKS 462 
BYTE-MAGIC MACHINE 444 
BYTE PUBL.INC. 460 
BYTEK COMP. SYS. 467 
BYTEWRITER 72 
C-SYSTEMS 504 
C.S.D.INC. 266 
CAB-TEK, INC. 482 
CAB-TEK, INC. 316 
CAB-TEK, INC, 502 
CALIF. DATA CORP. 442 
CALIF. DIGITAL 526, 527 
CALIF.MICRO.COMP. 465 
CDEX CORP. 295 
CDR SYSTEMS 288 
CENTENNIAL SOFTWARE 432 


CERTIFIED RESOURCES CORP, 508 


CHANG LABORATORIES 435 
CHECK-MATE 460 
CHECKS-TO-GO 155 

CHIPS & DALE 516 
CHRISLIN INDUSTRIES 425 
CMA 350 
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CMC,INT'L. 96 

COGITATE 320 

COLONIAL DATA SERV. 74 
COLUMBIA DATA PROD. 123 
COLUMBIA NATIONAL 326 
COMDEC INC. 272 
COMMUNICATION CABLE 504 
COMMUNICATIONS ELECTR. 515 
COMMUNICATIONS ELECTR. 517 
COMP,&ELECTR. SUPPLY SVC. 419 
COMPONENTS EXPRESS 277 
COMPONENTS EXPRESS 455 
COMPUADD 506 

COMPUADD 510 

COMPUADD 514 
COMPUPRO/GODBOUT 119 
COMPUPRO/GODBOUT 249 
COMPUPRO/GODBOUT 256, 257 
COMPUSERVE 145 
COMPUSHACK 354, 355 
COMPUSHACK 357 
COMPUTER APPARATUS 496 
COMPUTER CHANNEL 498 
COMPUTER COMPONENTS 414 
COMPUTER DISC. OF AM. 436 
COMPUTER DISC. PROD. 495 
COMPUTER EDUC. SERV. 512 
COMPUTER EXCHANGE 126, 127 
COMPUTER EXCHANGE 126, 127 
COMPUTER EXCHANGE 126, 127 
COMPUTER FURN.&ACCSS. 136 
COMPUTER INNOVATIONS 24 
COMPUTER MAIL ORDER 164, 165 
COMPUTER PERIPH., INC. 179 
COMPUTER PLUS 483 
COMPUTER SHOPPER 455 
COMPUTER SHOPPER 452 
COMPUTER SPCLTIES. 196, 197 
COMPUTER SWAP AMERICA 80 
COMPUTER WAREHOUSE 235 
COMPUTERS AND MORE 244 
COMPUTERS WHOLESALE 307 
COMPUTERWORLD INT'L. 348, 349 
COMPUVIEW PROD.INC. 67 
COMPUVIEW PROD.INC. 69 
CONCORD COMP.PROD. 459 
CONCURRENT CORP. 402 
CONDOR COMP.CORP. 252, 253 
CONSOLINK CORP. 17 
COSTPLUS COMP. 516 
COUGAR MOUNTAIN SOFTWARE 


508, 516 

CPU SHOP, THE 509 
CREATIVIT Y UNLTD. 370 
CROMEMCO Cll, 1 
CROMEMCO 2 

CSCS 502 

CUESTA SYS. 518 

CUSTOM COMP.TECH. 174 
CYBERNETICS INC. 225 
CYGNUS SYSTEMS 510 
DAMAN 502 

DATA BASE SOLUTIONS 132 
DATA EXCHANGE 442 

DATA MAIL 237 

DATA MANAGEMENT SYS. 516 
DATA SOURCE SYS.CORP. 439 
DATA SYSTEMS MRKTG. 399 
DATASOUTH COMP.CORP. 279 
DATASOUTH COMP.CORP. 428 
DECISION RESOURCES 167 
DESIGNWARE INC. 514 
DIGITAL DIMENSIONS 314 


DIGITAL EQUIPMENT CORP. 274,275 


DIGITAL MARKETING 6 
DIGITAL MICROSYSTEMS 217 
DIGITAL RESEARCH 73 
DIGITAL RESEARCH COMP. 507 
DIP INC. 433 

DISCOUNT SOFTWARE 147 
DJR ASSOCIATES, INC. 413 
DOKAY COMP.PROD.INC. 524, 525 
DOW JONES SOFTWARE 97 
DUAL SYS.CONTROL CORP. 245 
DYNACOMP 510 

DYSAN CORP. 264, 265 
EASTERN ENTERPRISES 457 
E/ZASSOC. 500 

ECONOMY PERIPHERALS 504 
ECOSOFT 308 

EDGE MICROSYSTEMS 442 
EDMOND SCIENTIFIC CO. 457 
EDUCATIONAL MICROCOMP. 516 
ELECTRONIC CONTROL 473 
ELLIS COMPUTING 133 
EMERGING TECH.CONSLT. 461 
EMPIRICAL RESRCH. GRP. 16 


Фегмісе 


Inquiry Мо. 


Раде Мо. 


ЕМЕНСОМР 182 

ENGINEERING SPECIALTIES 516 
EPSON INSERT 96A-96H 
ERGONOMIC SFTW.INC. 512 
ESSEX PUBLISHING 474 
EXCALIBUR TECH 203 
EXECUTIVE PERIPH.SYS. 94 
EXPOTEK 134 

FEDERAL EXPRESS CORP 423 
FORMULA INT'L. 457 

FOX & GELLER INC. 317 
FRANKLIN COMP.CORP. 77 
FROBCO 512 

FTD 258 

FUTURES GROUP 423 

G-H COMPUTER SYS. 320 
GARDEN OF EDEN COMP. 508 
GENERAL SOFTWARE INC. 392 
GENIE COMPUTER CORP. 328, 329 
GIFFORD COMP. SYS. 163 

G&G ENGINEERING 163 

GIL TRONIX,INC. 504 

GOULD, INC. 143 

GTEK INC. 251 

HAL SOFTWARE BROKERS 465 
HANDWELL CORP. 514 

HAYDEN SOFTWARE 302 

HAYES MICROCOMP.PROD. 83 
HEATH COMPANY 280, 281 
HOFFMAN COMP. PROD. 284 
HOLLISTER MICROSYSTEMS 318 
HONOR SYS.SOFTWARE 370 
I.B.C. 19 

ІБМ 394, 395 

ICS COMPUTER TRAINING 262 
IDE CORPORATION 285 

IMS INTERNATIONAL 135 
INCOMM 148 

INDEPENDENT BUS.SYS.INC. 87 
INDIGO DATA SYS. INC. 161 

IN MAC 473 

INNOVATIVE ELECTR. 484 
INSIGHT ENTERPRISES 316 
INSTITUTE -SCTF.ANALYSIS 506 
INT'L. MICRO SYS. INC. 117 
INTEGRAL DATA SYS. 31 
INTEGRAND 118 

INTELLIGENT ARTEFACTS 237 
INTELLIGENT SYS.CORP. 304, 305 
INTERACTIVE MICROWARE 474 
INTERACTIVE STRUCT. 95 
INTERBUSINESS CORP. 506 
INTERTEC DATA SYS. 15 
INTERTEC DATA SYS. 319 
INTEX SYSTEMS 345 

IPEX INT'L. 500 

J.C. SYSTEMS 484 

JADE COMP.PROD. 538, 539 
JADE COMP.PROD. 540 
JAMECO ELECTR. 520, 521 
JDR MICRODEVICES 528, 529 
JDR MICORDEVICES 530, 531 
JOURNAL OF PASCAL & ADA 238 
JRT SYSTEMS 52, 53 

JVB ELECTRONICS 508 

JVB ELECTRONICS 514 

K&D ELECTRONICS 518 

KERN PUBLISHING 142 

KEY TRONICS CORP. 89 

KING SOFTWARE 508 
LABORATORY MICROSYS. 452 
LEADING EDGE PROD. СІП 
LEHMANN & ASSOC. 320 

LNW RESEARCH 239 

LOGICAL DEVICES 459 
LOGICAL MICROCOMP. 289 
LYBEN COMP.SYS. 502 

LYBEN COMP.S YS. 506 

LYBEN COMP.SYS. 510 

LYBEN COMP.SYS. 514 

LYCO COMPUTER 273 
MACROTECH INT'L. 51 
MAILCOMP INC. 429 
MANNESMANN TALLY 335 
MARCEY,INC. 397 

MARCEY, INC. 397 

MARTIN MARIETTA CORP. 422 
MARYMAC INDUSTRIES 124 
MATCO DATA PRODUCTS 485 
MAXELL DATA PRODUCTS 81 
MC NEILL 251 

MCGRAW-HILL BOOK STORE 379 
MCGRAW-HILL CLASSIFIED 423 
MCGRAW-HILL COLL.DIV. 276 
MCMILLAN BOOK CLUBS 449 
MEDIA DISTRIBUTING 149 
MEGA CO. 518 


To get further information on the products advertising in BYTE, fill out the reader service card with 


your name and address. Then circle the appropriate numbers for the advertisers you select from the 
list. Add ап 1B-cent stamp to the card, then drop it in the mail. Not only do you gain information, but 


our advertisers are encouraged to use the marketplace próvided by BYTE. This helps us bring you а big- 
ger BYTE. The index is provided as an additional service by the publisher, who assumes no liability for 
errors or omissions. *Correspond directly with company. 
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MEMORY MERCHANT 37 
МЕМОТЕСН 191 

METASOFT CORP. 426 

MFJ ENTERPRISES !NC. 120 
MICRO BUSN.WORLD 247 
MICRO CONTROL SYS. 416, 417 
MICRO DISCOUNTS 288 
MICRO INK,INC. 236 

MICRO LOGIC 508 

MICRO MANAGEMENT SYS. 259 
MICRO MIDWEST 512 

MICRO MINT 451 

MICRO MINT 162 

MICRO MINT 518 

MICRO SCI 68 

MICRO TECHNOLOGY 516 
MICROWARE 244 

MICRO WORKS, THE 224 
MICROCOMP.BUSN.IND. 232, 233 
MICROD YNAMICS 504 
MICROFUSION 210 
MICROHOUSE 12, 13 
MICROPERIPH.CORP, THE 506 
MICROPROCESSORS UNLTD. 514 
MICROSOFT 129 

MICROTECH EXPORTS 170 
MILLER MICROCOMP.SERV. 216 
MINI MICRO MART 220, 221 
MINI MICRO MART 240 

MINI MICRO MART 513 
MONARCHY ENG.INC. 510 
MORROW DESIGNS 362, 363 
MOUNTAIN VIEW PRESS 261 
MOUSER ELECTRONICS 512 
MPC PERIPHERALS 327 

МТІ SYSTEMS CORP. 171 
MUSYS 36 

NCC/AFIPS 229 

NEBS 8 

NEC HOME ELECTRONICS 209 
NEC INFORMATION SYS. 153 
NETRONICS 511 

NETWORK CONSULTING 
CORP. 116 

NEW GENERATION SYS. 436 
NORTH HILLS CORP. 452 
NORTH HILLS CORP, 500 


NORTH STAR COMPUTERS 242,243 


NORTHERN TELECOM INC. 360 
NORTHWEST INSTR.SYS. 105 
NORTHWEST MICROSYS. 
DESIGN 512 

NRI SCHOOLS ELECTR. DIV. 353 
OKIDATA CORP. 403 

OMEGA MICROW ARE,INC. 324 
OMEGA SALES 310 

ORANGE MICRO 181 

ORANGE MICRO 291 
ORGANIZATIONAL 
MNGMNT.SYS. 500 

ORION INSTRUMENTS 506 
ORTHOCODE GROUP 434 
ORYX SOFTWARE 211 
OSBORNE COMPUTERS 207 
OWENS ASSOC. 158, 420, 421 
Р.Н.І.С.Е. 318 

PACIFIC EXCHANGES 284, 500, 
504, 508, 512,516 

PALOMAR COMP.EQUIP. 532, 533 
PAN AMERICAN ELEC. INC. 466 
PANASONIC H.H.C, 150, 151 
PDS UNIVERSAL INC. 359 

PDS UNIVERSAL INC. 361 
PEEK 514 

РЕНСОМ DATA 7 
PERIPHERALS UNLTD. 227 
PERSONAL COMP.SYS. 301 
PERSONAL COMPUTER AGE 260 
PERSONAL SYS.TECHN. 343 
PICKLES & TROUT 180 

PION INC, 162 

РОРСОМ 228 

PRACTICAL РЕНІРН, 22, 23 
PRINCETON GRAPHIC SYS. 322 
PRIORITY ONE 534, 535 
PRIORITY ONE 536, 537 
PROCESAMOS 514 
PROGRAMMERS SFTW. EX. 92 
PROMPTDOC,INC. 183 
PROTOSYS 393 

PURCHASING AGENT,THE 26 
QANTEX DIV. 427 
QTIGOLDENWEST COMP. 347 
QUADRAM CORP. 108, 109 
QUADRAM CORP. 339 

QUARK ENGINEERING 93 
QUASAR DATA PROD.INC. 121 
QUBIE DISTRIBUTORS 107 
QUBIE DISTRIBUTORS 263 
QUEST ELECTR. 501 

QUEST RESEARCH INC. 370 
QUME CORP. 58, 59 
R.R.SOFTWARE 156 

RACET COMPUTES 104 

RADIO SHACK CIV 

RANA SYSTEMS 28, 29 

RCA 125 

RCE 356 

RCS INC, 483 
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356 RED BARON СОМРРАОР. 140, 141 378 SONICS MICRO SYS. 213 399 TELECON SYSTEMS 218 419 УОТНАХ 333 
357 RICKERDATA 518 379 SONICS MICRO SYS. 312, 313 400 TELETEK 55 421 VYNET CORP, 424 
358 ROLAND CORP. 241 380 SONY CORP. OF AMERICA 443 401 TERMINALS TERRIFIC 106 422 WASHINGTON COMP.SERV. 475 
359 S&W COMPUTER SUPPLY 518 505 SORD COMP. OF AMERICA 464 * TEXAS COMP.SYS. 407 423 WASHINGTON COMP.SERV. 499 
360 5-100 INC. 459 * SOUTHWEST LOGIC CORP. 518 402 THINK SOFTWARE 500 424 WE SOFTWARE 508 
361 SAGE ENTERPRISES INC. 440 383 STANDARD SFTW.CORP. 267 403 THREE M COMPANY 91 * WESTICO INC. 75 
362 SATURN SYSTEMS INC. 27 384 STAR LOGIC 208 * TINNEY ROBT. GRAPHICS 453 425 WESTWARE 50 
363 SCIENTIFIC ENG. 504 385 STAR MICRONICS 409 405 TJD ENTERPRISES 504 426 WESTWARE 138 
364 SCION CORP 5 386 STEMMOS LTD. 434 406 TRANSNET CORP. 172 427 WHITESMITHS LTD. 112 
365 SCION CORP 5 476 SUNNY INT'L 498 407 TRISTAR DATA SYS. 144 428 WHOLESALE SUPPLIERS 502 

* SCOTTSDALE SYSTEMS 309 387 SUNTRONICS 405 42 TSK ELECTR.CORP. 103 429 WIN/MILL RESEARCH INC. 502 
379 5 D SYSTEMS 312, 313 388 SUPERSOFT 177 408 TYCOMP COMPANY 518 430 WINCHENDON GRP.,THE 506 
366 SEATTLE COMP. PRODS. 331 389 SYSTEM ED 266 409 U.S. MICRO SALES 496 431 WINTEK CORP. 506 
367 SEIKOSHA CORP. 215 390 TAB BOOKS 321 410 U.S. MICRO SALES 497 432 WINTERHALTER & ASSOC. 228 
368 SIERRA DATA SCIENCES 33 391 TARBELL ELECTR. 455 411 U.S. ROBOTICS 10 434 WORDTECH SYSTEMS 194 

* SINCLAIR RESEARCH 219 392 TATUM LABS 502 412 U.S. EXCHANGE 316 493 WYSE TECH. 154 
370 SINGLE SOURCE SOLUTIONS 172 393 TAYCO BUSINESS FORMS 518 413 U.S. EXCHANGE 506 436 X COMP 63 
371 SLUDER 472 404 T.D.l. 192 414 VANDATA 380 439 X COMP 255 
372 SOFT IMAGES 193 394 TECH-DATA CORP. 266 415 VECTRIX 79 440 XEROX EDUCATION PUB. 84,85 
483 SOFTCORP INT'L. 62 395 TECH-DATA CORP. 508 488 VERTICAL DATA 385 113 ХІТЕМ 415 
373 SOFTWARE BANG 231 "* TECHNICAL SYS.CONSLTNS. 187 519 VICTOR BUSN.MACH. 437 
374 SOFTWARE DISTR. 351 396 TECMAR INC. 199 416 VIDEX 21 А 
376 SOFTWARE PUBLISHERS 516 * TEKTRONIX INC. 9 "  VISICORP INC. 25 n à 
377 SOFTWARE TECHNIQUE 318 398 TELECON INDUSTRIES 441 418 VISUAL TECH,INC. 137 Correspond directly witli company. 


National Advertising Sales Representatives: 


Northeast (617) 444-3946 

ME, NH, VT, MA, CT, RI, DE, MD, 
VA, WV, OK, TX, Upstate NY, 
Eastern Canada 

Hajar Assoclates 

280 Hillside Ave. 

Needham Helghts, MA 02194 


Southeast (305] 628-3525 
NC, SC, GA, FL, AL, MS, TN, 
KY, LA 


Hajar Associates | 
Diplomat Bldg. 

5400 Diplomat Circle 
Suite 205 

Orlando, FL 32810 


Northwest |415) 964-0706 

AK, HI, WA, OR, ID, MT, W/Y, 
Northern Californla, Nevada Except 
Las Vegas, Western Canada 


Hajar Assoclates 
1000 Elwell Ct. 
Sulte 124 

Palo Alto, CA 94303 
Mid Atlantic (201) 741-7744 
NY, NYC, NJ, PA 


Hajar Assoclates 
321 Broad St. 
Red Bank, NJ 07701 


Midwest (312) 966-0160 
MN, WI, MI, IA, IL, IN, OH, 
MO, NE, KS, ND, SD, AR 


Hajar Assoclates 
5225 Old Orchard Rd. 
Suite 50 

Skokle, IL 60076 


Southwest |714) 540-3554 
UT, CO, AZ, NM, Las Vegas, 
Southern California 


Hajar Associates 

3303 Harbor Bivd. 
Sulte H-4A 

Costa Mesa, CA 92626 


European Advertising Sales Representatives: 


Mr. Fritz Krusebecker 
McGraw-Hill Publishing Co. 


Mrs. Marla Sarmiento 
Pedro Telxeira 8, Off. 320 


Mr. Ello Gonzaga 
McGraw-Hill Publishing Co. 
Via Baracchini 1 
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Iberla Mart 1 
Madrid 4, Spain 
45 52 891: 


Mr. Andrew Karnlg 

Andrew Karnig & Associates 
Kungsholmsgatan 10 

112 27 Stockholm, Sweden 
08 51 68 70 


Mr. Hans Csokor 
Publimedia 
Relsnerstrasse 61 
A-1037 Vienna, Austria 


Mrs. Gurit Gepner 
McGraw-Hill Publishing Co. 
115 Yosephtal St. 

Bat Yam, Israel 

866 561 321 39 
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Liebigstrasse 27C 


D-6000 Frankfurt/Main 1 


West Germany 
72 01 81 


Mr. Michael Sales 
McGraw-Hill Publishing Co. 
17 rue Georges Bizet 


F 75116 Paris 
France 
720 33 42 


Mr. Simon Smith 


20123 Milan, Italy 
86 90 617 


Far East/Pacific 

Seavex Ltd. 

05-49/50 Tanglin Shopping Center 
19 Tanglin Rd. Singapore 1024 
Republic of Singapore 


McGraw-Hill Publishing Co. 


34 Dover St. 


London W1X 3RA 


England  . 
01 493 1451 


Seavex, Ltd. 
Room 102, Yu Yuet Lai Bldg. 
43-55 Wyndham St. Central 
Hong Kong 
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unless zip code is given. This card valid for 90 days only. 
МОТЕ--ІҒ labe! is missing or defaced fill out coupon 
carefully—PLEASE PRINT —this is the only way to get 
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| ВҮТЕ $ BOM В is your direct line to the editor’s desk. Each month, the authors of the two top-rated апке receive bonuses based on your 

| evaluation. First look at the list of this month's articles and corresponding article numbers (located іп the unciassified ads section on the page preceding the 

| Reader Service list}, then rate each article you've read as Excellent, Good, Falr, or Poor, based on your overall impression of the article, by circling the ap- 
propriate number in each column below. Your feedback helps to produce the best possible magazine each month. 


Article No. 1 2 3 4 5 6 7 8 9 10 11 12 13 М 15 16 17 18 19 20 21 22 23 24 25 
801 805 809 813 817 821 825 829 833 837 841 845 849 853 857 86! 865 860 873 877 В81 885 880 893 897 
802 806 810 814 818 822 826 830 834 838 842 846 850 854 8598 862 868 870 874 878 882 866 890 894 856 
803 807 811 615 818 823 827 83! 835 839 843 847 851 855 859 867 667 871 875 879 683 887 891 895 880 
804 808 812 6816 820 824 828 832 835 840 844 848 852 856 860 864 858 872 878 880 884 888 892 896 900 
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| Comments 
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To get further information on the products advertised in BYTE, fill out the reader service card with your name and address. Then circle the ap- 
propriate numbers for the advertisers you select from the list. Add a 20-cent stamp to the card, then drop it in the mail. Not only do you gain infor- 
mation. but our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a bigger BYTE. The index is pro- 
vided as an additional service by the publisher. who assumes no liability for errors or ommssrons. 
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oi^. a Don't Miss An Issue! 
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n" 7 Have BYTE 
нер егт, d delivered to 


With BYTE you'll always be among 
the first to know about the important 
breakthroughs, worthwhile new 
equipment, and innovative projects in 
the world of computing. 


only P 


your door. 


Each month BYTE will bring you the 
latest in microcomputer technology. 

DISCOVER and IMPLEMENT new 
ideas. Don't miss the original informa- 
tion presented in the pages of BYTE. 


CHALLENGE US to deliver the very 
best ideas in microcomputers and ad- 
vanced technology to you. Return the 
attached card todayi 

Subscribe to BYTE—the world's 
leading computer magazine. 


2414722 


Martinsville NJ 08836 
USA 


BUTE SUBSCRIPTIONS 


PO Box 590 
Martinsville NJ 08836 
USA 
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THE LEADING EDGE IN PRINTERS 


Finally, there’s one full farnily of printers that covers every business or word processing application— 
all from C. Itoh, a company known for packing more product into less price; and all distributed 
exclusively by Leading Edge. a company known for searching out and providing that very thing. 
Which means that one call to one source can get you any printer, any time you need it, for any purpose. 
All backed by a full years’ warranty from Leading Edge. (Try that on any other line of dm 


THE PROS. 


The Prowriters: business ргіпгегѕ— and more. The “more” is a dot-matrix process with more dots. It gives you denser, 
correspondence quality copy las opposed to business quality copy, which looks like а bad job of spray-painting). 
Prowriter : 120 cps. 80 columns dot matrix compressable to 136. 10" carriage. Parallel or serial interface. 
Prowriter 2: Same as Prowriter, except 15" carriage allows full 136 columns in normal print mode. 

Parallel or serial interface. 


» b. 


THE STAR. 


The Starwriter Е-10. In short lor more precisely, іп a sleek 6" high. 30-pound unit} it gives you more 
of just about everything—except bulk and noise—than any other printer in its price range. It’s a 40 cps letter-quality 
daisy-wheel with a bunch of built-in functions to simplify and speed up word processing. 
It plugs into almost any micro on the market, serial or parallel. 


THE MASTER. 


The Printmaster F-10. Does all the same good stuff as the Starwriter except, at 55 cps, the Master does it Faster. 


Distributed Exclusively by Leading Edge Products, Inc. 225 Turnpike Street, Canton. Massachusetts 02021. 
Call: toll-free 1-800-343-6833. or in Massachusetts сай collect (617) 828-8150. Telex 951-624. 


Circle 227 on inquiry card. 


“Radio Shack's ТР5-8О” Computer 
Is the Smartest Way to Write.” 


Our word processing system 
changed Isaac Asimov's mind 
about writing-and he's a re- 
nowned science and science fic- 
tion author! But you don't have to 
be an author to use a TRS-8O. If 
you prepare memos, letters and 
reports-do what Isaac did. It will 
change your mind, too. 


“1 may never use a typewriter 
again!” Isaac likes the time he 
saves using SuperSCRIPSIT" 
(26-1590, $199), our newest word 
processing program. “For exam- 
ple, | can assign frequently-used 
words and phrases to a user-de- 
fined key. So whenever | press that 
key, the word or phrase is dis- 
played instantly!” 


Сігсів 351 on inquiry card. 


“SuperSCRIPSIT gives me the 
advanced features | need, in- 
cluding true proportional spacing 
for even right and Іей margins, 
and automatic pagination.” For 
professional-looking letters, 
SuperSCRIPSIT supports underiine, 
bold face, super and subscripts, 
and multiple column printing. 


"A professional computer, too.” 


Add VisiCalc* (26-1569, $199) for 


fast and accurate plan- 
ning and forecasting. 
Or choose from a 
variety of other per- 
sonal, management 
or entertainment 
programs, too. 


"Surprisingly affordable!” This 
system includes the ТР5-8О 
Model III computer with a built-in 
disk drive (26-1065), and the new 
DMP-200 dot-matrix printer 
(26-1254) that prints your docu- 
ments correction-free at 520 
words per minute and features 
a word processing mode for 
superb-looking correspondence. 
It has a graphics and data pro- 
cessing mode, too! With ca- 
ble (26-1401), it all comes 
to just $2687! Try it out to- 
day at a Radio Shack 
Computer Center, store or 
participating dealer near 
you-and be sure to ask to 
see our other TRS-8Os, too. 


> Radie fhaek — 


The biggest name in little computers" 


| Send me a free 
| 185-80 Computer | 
| Cotalog today! 
| CITY 
| Radio Shack 

Dept. 83-A-160 

300 One Tandy Center 
| Fort Worth, Texas 76102 

J 


ADDRESS , 


A DIVISION OF TANDY CORPORATION 


„к ‚узлы лл жыны, — > 


Retail prices may vory at individual stores and dealers. Special order ma 
required. VisiCoic is a registered trademark of VisiCorp. 


